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ENVIRONMENTAL  PROTECTION 
AGENCY 
[40  CFR  Part  86] 

IFRIr-472-31 

NEW  MOTOR  VEHICLES  AND  NEW  MOTOR 
VEHICLE  ENGINES:  CERTIFICATION 
AND  TEST  PROCEDURES 

Proposed  Evaporative  Emission  Regulations 
for  Light  Duty  Vehicles  and  Trucks 

The  Environmental  Protection  Agency 
fEPA)  is  proposing  amendments  to  Sxib- 
parts  A  and  B  of  Part  86  of  the  Code  of 
Federal  Regulations  (CFR)  to  become 
effective  beginning  with  the  1978  model 
year,  applicable  to  light  duty  vehicles  and 
light  duty  trucks.  These  amendments 
would:  (1)  revise  the  evaporative  emis¬ 
sion  portions  of  the  test  procedure  and 
establish  revised  evaporative  emission 
standards;  (2)  establish  evaporative 
emission  families;  and  (3)  make  non¬ 
substantive  changes  to  Subpart  B,  in¬ 
cluding  the  overall  organization  and  cer¬ 
tain  aspects  of  the  exhaust  emission 
portions  of  the  text  procedure. 

Evaporative  Emission  Test  Procedure 
and  Standards.  Fuel  evaporative  hydro¬ 
carbon  emissions  have  been  studied  and 
measured  since  1958.  Federal  control  of 
evaporative  emission  levels  was  first  pro¬ 
posed  In  the  Federal  Register  (32  FR 
2448)  In  1967  where  a  novel  and  rela- 
tivdy  xmtried  measurement  procedure, 
use  of  a  vehicle  enclosure,  was  proposed. 
These  rules  would  have  become  effective 
for  the  1969  model  year.  Final  rule  mak¬ 
ing  was  published  ^  1968  (33  FR  8304) 
where  the  novel  measurement  procedure 
was  abeindoned  In  favor  of  a  better 
known  procediire  which  utilizes  the  ad¬ 
sorption  of  hydrocarbon  on  activated 
charcoal  (carbon  trap  method)  which  Is 
weighed  before  and  ^ter  the  test  to  de¬ 
termine  the  mass  of  hydrocarbon  ad¬ 
sorbed.  Because  of  manufacturing  lead 
time  requirements,  the  Implementation 
of  the  stcmdards  was  delayed  xmtll  the 
1971  model  year,  and  the  emission  level 
was  set  at  6  g/test.  The  evaporative  emis¬ 
sion  standard  was  then  reduced  to  a  2 
g/test  for  1972  and  subsequent  model 
years. 

The  current  carbon  trap  method  for 
measuring  evaporative  emissions  has 
been  found  through  testing  with  a  more 
accurate  measurement  method  to  greatly 
underestimate  actual  evaporative  emis¬ 
sions.  The  more  accurate  testing  method 
is  the  Society  of  Automotive  Engineers 
(SAE)  recommended  procedure  for 
measuring  evaparative  emissions  (SAE 
J171a)  and  Involves  collecting  the  evap¬ 
orative  emissions  In  a  large  sealed  en¬ 
closure  containing  the  test  vehicle.  The 
results  of  the  most  recent  EPA  In-use 
vehicle  testing  program  (1973)  by  the 
enclosure  method  showed  evaporative 
emissions  to  be  at  a  31  g/test  level  which 
is  about  15  times  the  2  g/test  standard 
which  must  currently  be  met  when  test¬ 
ing  is  done  by  the  “carbon  trap”  method. 
When  this  emission  level  Is  converted  to 
a  grams  per  mile  equivalent,  the  resxilt- 
ant  level  Is  about  2.5  g/mlle  as  com¬ 
pared  to  the  current  Federal  exhaust 


emission  standard  of  1.5  g/mlle  and  the 
statutory  goal  of  0.4  g/mlle. 

In  April,  1975,  the  State  of  California 
requested  a  waiver  of  Federal  preemp¬ 
tion  under  section  209(b)  of  the  Clean 
Air  Act  to  enable  California  to  enforce 
a  light  duty  vehicle  and  light  duty  truck 
evaporative  emission  standard  for  the 

1977  and  subsequent  model  years  of  6 
g/test,  as  measured  by  the  vehicle  en¬ 
closure  technique.  The  resultant  waiver 
decision,  published  in  the  Federal  Regis¬ 
ter  on  July  18,  1975,  denied  the  waiver 
for  1977,  but  granted  it  for  1978  and 
subsequent  model  years  subject  to  re¬ 
view  for  continuing  satisfaction  of  the 
statutory  requirements  at  such  time  as 
a  new  EPA  standard  Is  promulgated.  At 
that  time  EPA  annoimced  that  it  would 
make  all  reasonable  efforts  to  accelerate 
the  previously  announced  schediile  and 
establish  a  Federal  vehicle  enclosure 
regulation  for  1978  instead  of  1979. 

The  May  28,  1975  California  evapora¬ 
tive  emission  waiver  hearing  established 
that  a  6  g/test  standard  can  be  met  for 

1978  production.  The  technological 
feasibility  of  a  2  g/test  standard  for  1979 
model  year  Is  supported  by  the  waiver 
hearing  record  and  by  data  developed  by 
EPA.  This  Information  Includes  test  re¬ 
sults  which  show  that  the  1975  produc¬ 
tion  Vega,  a  fuel  Injected  Volkswagen, 
and  a  1974  Plymouth  Duster  currently 
generate  evaporative  emissions  below  2 
g/test  when  tested  by  the  proposed  test 
method  and  that  purged  canisters  can 
control  diurnal  emissions  to  below  0.5 
g/test.  Including  any  vehicle  background 
emissions.  From  an  assessment  of  the 
information  cmrently  available  regard¬ 
ing  evaporative  emission  control  technol¬ 
ogy,  It  is  the  judgment  of  EPA’s  technical 
staff  that,  given  the  lead  time  for  tech¬ 
nology  application  to  other  vehicles  that 
Is  available  with  a  1979  standard,  a  2  g/ 
test  standard  can  be  met  for  that  model 
year. 

The  proposed  action  would  establish 
the  enclosure  method  as  the  Federal 
evaporative  emission  test  procedure  and 
woiild  require  1978  model  year  vehicles 
to  meet  a  6  g/test  standard  and  1979 
and  later  model  year  vehicles  to  meet 
a  2  g/test  standard.  The  levels  of  these 
standards  are  not  lower  than  the  present 
evaporative  emission  standard  but,  when 
required  to  be  met  as  measured  by  the 
enclosure  method,  would  reduce  evapo¬ 
rative  hydrocarbon  emissions  by  70  and 
90  percentum,  respectively.  This  action 
Is  currently  needed  since  it  Is  projected 
that  many  Air  Quality  (Control  R^mis 
(AQCR’s)  will  still  exceed  the  ambient 
air  quality  standards  for  oxidants  even 
as  late  as  1990  with  the  present  control 
strategies  for  reducing  emissions  from 
mobile  and  stationary  sources. 

Major  differences  between  the  pro¬ 
posed  evaporative  emission  regulations 
and  either  the  SAE  J171a  or,  where  ap¬ 
plicable,  the  existing  procedure  are  dis¬ 
cussed  below; 

1.  The  proposed  evaporative  emission 
measurement  procedure  measures  all 
evaporative  emissions  from  a  vehicle  re¬ 
gardless  of  source  and,  thus,  measures 


any  non-fuel  hydrocarbon  evaporative 
emissions  such  as  hydrocarbons  from  the 
vaporization  of  plasticizers,  solvents,  and 
lubricants.  The  current  measmement 
proeedmv  measures  only  recognized  fuel 
evs^ratlve  emission  sources,  while 
neglecting  undetected  fuel  evaporative 
emission  sources  and  ignoring  non-fuel 
sources.  These  non-fuel  emissions  are 
referred  to  as  vehicle  background  emis¬ 
sions. 

These  vehicle  background  emissions 
vary  with  vehicle  age  and  can  be  as  large 
as  5  to  10  g/test  for  vehicles  less  than  10 
days  old  but  decrease  at  an  exponential 
rate  until,  afted  60  to  90  days  or  after 
accelerated  ageing,  they  are  quite  small 
(l.e.  less  than  1  g/test) .  The  only  means 
of  excluding  non-fuel  evaporative  emis¬ 
sions  from  the  test  results  is  either  to 
separately  measure  and  subtract  the 
non-fuel  evaporative  emissions,  or  to 
give  the  manufacturers  an  allowance 
(correction  factor)  for  non-fuel  emis¬ 
sions.  A  separate  measurement  of  only 
non-fuel  evaporative  emissions  Involves 
elthed  removing  or  drying  out  the  fuel 
system  and  is  complicated  and  costly  to 
perform.  Also,  for  very  new  vehicles,  the 
resultant  measured  non-fuel  back^und 
level  could  only  be  used  for  a  short  period 
since  the  backgroimd  level  Is  changing 
rapidly  during  this  period.  A  reasonably 
valid  correction  factor  Is  difficult  to 
specify  because  of  the  variability  and 
rapid  change  in  the  non-fuel  evapora¬ 
tive  emissions  of  new  vehicles  during  the 
first  60  days.  Also,  if  vehicles  with  low 
non-fuel  evaporative  missions  were 
used,  as  is  generally  the  case,  the  correc¬ 
tion  factor  would  serve  as  a  bonus  to¬ 
wards  meeting  the  evaporative  emission 
standard.  Another  consideration  In 
reaching  a  decision  regarding  the  treat¬ 
ment  of.  In  particular,  stabilized  non¬ 
fuel  evaporative  emissions  is  that  these 
emissions  are  real,  continuing  hydrocar¬ 
bon  emissions  and  from  an  air  quality 
standpoint  should  be  Included  in  the 
evaporative  emissions  determination. 

Including  the  small  amount  of  non- 
fuei  evaporative  emissions  as  part  of  the 
evaporative  emissions  to  be  measured 
during  the  certification  process  Is  the 
most  straightforward  method  of  han¬ 
dling  the  non-fuel  emissions.  No  compli¬ 
cated  and  costly  measurements  or  du¬ 
bious  correction  factors  are  required  by 
this  approach.  For  most  test  vehicles, 
non-fuel  evaporative  emissions  are  small 
since  manufacturers  generally  install 
new  drlvetrains  In  cmrents  chassis  to 
construct  certification  test  vehicles. 
Such  chassis  can  usually  be  selected  to  be 
sufficiently  aged  to  avoid  problems  of 
non-fuel  evaporative  emissions.  In  addi¬ 
tion,  the  EPA  technology  assessment 
gives  due  consideration  to  non-fuel  emis¬ 
sions  In  establishing  the  feasible  levels  of 
control.  The  disadvantage  of  this  ap- 
pro8u:h  is  that  In  a  few  cases  the  use  of 
a  brand  new  vehicle  may  be  more  con- 
veni^t  for  the  manufacturer;  however, 
this  Is  likely  to  be  a  sufficiently  rare  oc¬ 
currence  so  that  it  will  not  constitute  an 
unreasonable  hardship  for  the  manufac¬ 
turer.  Therefore,  these  proposed  proce- 


FEDERAL  REGISTER,  VOL.  41,  NO.  8— TUESDAY,  JANUARY  13,  1976 


PROPOSED  RULES  2023 

dures  make  no  special  provisions  for  attachments  to  the  vehicle  are  complete,  are  complete,  which  can  take  up  to  four 
accoimting  for  vdilcle  background  emls-  the  enclosure  is  sealed  and  the  hydro-  minutes. 

sions  and  Include  them  as  part  of  the  carbon  measurement  corresponding  to  9.  The  fuel  for  the  FID  used  to  measure 
measurement.  the  starting  temperature  of  60  ±1*  P  is  evaporative  emissions  is  specified  to  have 

2.  The  current  evaporative  emission  used  as  the  enclosure  background  level  a  composition  of  60%  helium  and  40% 

test  procedure  requires  that  the  vehicle  for  the  calculations.  This  is  the  simplest  hydrogen  containing  less  than  1  ppm 
be  preconditioned  by  one  hour  of  qper-  possible  method  for  starting  the  diurnal  carbon  response.  The  fuel  for  the  FID’s 
ation  at  an  average  speed  of  ad)out  35  test  and  will  minimize  the  number  of  void  used  in  exhaust  emission  tests  continues 
mph,  prior  to  the  preconditioning  fuel  tests.  xmspecified  and  is  not  changed  from 

drain.  The  driving  schedule  which  is  used  6.  The  current  test  procediure  specifies  current  practice. 

for  this  preconditioning  is  one  which  was  the  use  of  iron-constantan  (Type  J)  10.  The  concept  of  evaporative  emis- 
designed  for  and  which  is  used  for  rapid  thermocouples  and  specifies  a  tempera-  sion  certification  carryover  is  continued, 
mileage  accumulation.  While  the  use  ture  recording  accuracy  of  ±1*  P.  Chu:-  However,  since  this  test  procedure  more 
of  this  driving  schedule  provides  for  con-  rent  industry  practice  is  to  use  standard  accurately  assesses  evaporative  emissions 
venient  extended  preconditioning,  the  grade  Type  J  thermocouples  which  have  and  since,  for  the  same  evaporative  emis- 
schedule  does  not  represent  normal  an  accuracy  of  ±4*  P.  Even  premium  sion  standard,  the  probability  of  evapo- 
urban  driving.  Tests  conducted  at  the  grade  Type  J  thermocouples  are  only  ac-  rative-exhaust  interactions  is  thereby 
EPA  Motor  Vehicle  Emission  Laboratory  curate  to  ±  2“  F.  Recorder  error  may  con-  increased;  the  exhaust-only  test  will  also 
indicate  that  this  one  hour  of  precon-  tribute  another  ±0.5“  P  inaccuracy.  Cur-  include  the  one  hour  diurnal  fuel  tank 
ditioning  is  unnecessary  and  wasteful,  rent  measuring  equipment  cannot  meet  heating  (need  not  be  done  in  enclosure) 
Therefore  the  proposed  test  procedure  the  requirements  of  existing  regulations,  prior  to  the  cold  start  exhaust  emission 
starts  with  the  fuel  drain  and  fill  with  An  absolute  accuracy  of  ±1“  is  not  test.  This  will  allow  for  proper  precondi- 
test  fuel  which  precedes  the  precondi-  needed.  The  proposal  specifies  an  accur-  tioning  of  the  evaporative  emission  con- 
tioning  Urban  Dynamometer  Driving  acy  of  ±2“  F,  which,  to  be  met,  requires  trol  system  and  correct  assessment  of 
Schedule  (UDDS)  nuL  For  those  unusual  a  change  in  thermocouple  material.  The  evaporative-exhaust  interactions  during 
circumstances  where  additional  precon-  proposed  regulations  specify  the  use  of  the  exhaust  emission  testing, 
ditioning  is  desired,  such  additional  pre-  copper-constantan  (T^  T)  thermo-  11.  The  proposed  regulations  allow, 
conditioning  may  be  allowed  with  the  couples  which  in  a  standard  grade  have  with  advance  approval  of  the  Admlnls- 
advance  approval  of  the  Administrator,  an  accuracy  of  ±1.5*  F  and  in  premium  trator,  additional  vehicle  cooling  diudng 
For  this  additional  preconditioning  the  grade  have  an  accuracy  of  ±0.75*  F.  the  d^amometer  operation  if  the  man- 
vehicle  will  be  cycled  through  a  cycle  7.  The  enclosure  method  of  determin-  ufacturer  can  show  that  during  field  op- 
consisting  of  one  UDDS  followed  by  a  jug  evaporative  emissions  utilizes  the  net  eration  the  vehicle  receives  additional 
one  hour  minimum  soak  for  a  maximum  enclosure  volume  (enclosure  volume  cooling  and  that  such  additional  cooling 
of  three  such  cycles  or  until  the  vehicle’s  minus  vehicle  volume)  in  the  calcula-  is  necessary  to  provide  a  representative 
evaporative  emission  control  system  tion  of  evaporative  mass  emissions.  Both  exhaust  or  hot  soak  evaporative  test, 
reaches  a  stabilized  condition.  In  ad-  the  SAE  JlTla  and  this  proposed  pro-  Evaporative  Emission  Families.  Motpr 
dltlon,  gasoline  fueled  test  vehicles  may  cedure  use  a  nominal  vehicle  volume  of  vehicle  manufacturers  normally  produce 
no  longer  be  used  to  set  djmamometer  50  ft.*  With  a  basic  enclosure  volume  of  many  engine,  drive-train,  emission- 
horsepower.  1,500  ft*,  the  nominal  vehicle  volume  system,  body-type  combinations.  The  ex- 

3.  Certain  phases  of  the  current  test  represents  3.3%  of  the  enclosure  volume,  haust  emission  engine  family  (x>ncept  was 

procedure  require  an  ambient  tempera-  Actual  vehicle  volumes  for  very  small  or  developed  to  minimize  the  number  of 
ture  of  76-86“  F  while  other  phases  re-  very  large  vehicles  might  vary  from  the  vehicles  to  be  tested  to  establish  the  ex- 
quire  ambient  temperatures  of  68-86*  nominal  value  by  as  much  as  ±25  ft.*  haust  emission  characteristics  of  a  man¬ 
or  60-86“  F.  While  good  control  of  am-  which  would  change  the  calculated  re-  ufacturer’s  product  line.  Curroitly  every 
blent  conditions  is  essential  to  maintain  suits  by  about  ±1.7%.  Of  course,  most  vdilcle  which  is  tested  for  exhaust  onls- 
test  accuracy,  the  76-86“  F  toler-  vehicle  volumes  would  be  close  to  the  sions  is  also  test^  for  evaporative  emls- 
jance  is  uonecessarily  restrictive.  The  nominal  value  so  that  the  added  (^m-  sions.  Typically,  in  all  of  the  various  en- 
proposed  procedures  sets  a  uniform  tern-  plexlty  of  determining  actual  vehicle  gine  families  that  a  manufacturer  pro- 
perature  tolerance  of  68-86“  P  for  all  volume  is  not  warranted  by  the  slight  duces,  only  a  few  types  of  eviq;)orative 
phases  of  the  test  procedure  including  improvement  in  accuracy  which  would  emisainn  ssrstems  are  used  (pnhaps  only 
the  enclosure  ambient  t&nperature  dur-  result.  one  for  the  whole  product  line) .  For  this 

ing  the  diurnal  and  hot  soak  test  phases.  g  The  vehicle  soak  duration  between  reason,  the  ccmc^t  of  evaporative  emls- 
The  hot  soak  ^leclficatioii  is  reduced  the  end  of  the  preconditioning  UDDS  sion  families  has  been  devdoped  as  a  part 
from  the  90“  P  allowed  by  the  SAB  J171a  t^e  exhaust  emission  test  is  sped-  proposaL  The  evaporative  emls- 

procedure  and  corresponds  to  the  sped-  in  thin  proposal  as  not  less  th^n  sion  family  criteria  and  vehicle  selection 
fication  currently  allowed  for  hot  soak  12  hours  (including  the  diurnal  evapora-  criteria  are  contained  in  Subpart  A  To 
testing.  tiyg  ATTiiafiinn  test)  nor  more  36  aid  manufacturers  in  assessing  the  Im- 

4.  The  current  proucedure  and  the  hours.  The  Sme  interval  between  the  Pact  of  this  new  method  of  designating 
J171a  both  allow  the  dlrumal  soak  to  end  of  the  diurnal  test  and  the  start  of  vehldes  to  be  tested  for  evaporative  com- 
occur  during  a  period  of  60±10  minutes,  the  exhaust  Amigsinn  test  is  specified  as  PUance,  the  basic  evaporative  ocmtrol 
Available  data  indicate  that  a  time  toler-  not  to  exceed  one  hour.  The  interval  system  parameters  being  considered  are 
ance  as  wide  as  ±10  minutes  may  con-  between  the  end  of  the  exhaust  test  and  iududed. 

tribute  significantly  to  test  variability,  the  beginning  of  the  hot  soak  is  specified  Evaporative  Control  System  will  be  de- 
The  pix^posed  procedure  sets  the  toler-  as  not  to  exceed  five  minutes  and  the  fined  as  a  combination  of  the  following: 
ance  of  ±2  minutes  for  the  diurnal  soak  time  between  engine-off  and  the  hot  soak  (  a)  Method  of  vapor  transmiwtoji  to  the 
and  ±0.5  minute  for  the  hot  soak.  is  specified  as  not  to  exceed  one  minute,  storage  device  from  the  vapor  aouroe — e.g., 

5.  ’The  SAE  J171a  procedure  specifies  This  means  that  the  diurnal  test  can  continuous  at  ccmtroUed 

that,  at  the  completion  of  the  fuel  fill  for  be  started  as  soon  as  the  t^th  hour  of  (b)  adsorbtion  material— e.g.,  carbon, 

the  diurnal  soak,  the  temperature  of  the  soak  (with  a  one  hour  delay  before  the  syntheuc 

fuel  in  the  tank-  will  be  60  ±1“  F.  This  exhaust  test)  or  as  late  as  the  thirty-  (C)  Purge  strategy: 

may  not  be  possible  at  some  faculties  fifth  hour  of  soak  (with  no  delay  before  1.  continuous,  controlled. 

because  of  the  location  of  the  refueling  the  exhaust  test) .  The  exhaust  test  can  2.  point  of  induction,  e.g.,  carburetor,  air 

facilities  in  relation  to  the  location  of  the  be  started  immediately  after  the  comple-  cleaner,  pcv. 

enclosures.  The  proposed  procedure  al-  tion  of  the  diurnal  or  can  be  delayed  up  3.  condlUonlng  of  purge  air,  eg.,  heated, 
lows  for  fueling  of  the  vehicle  with  fuel  to  one  hour.  At  the  end  of  the  exhaust  dried.  e 

whl(di  is  between  50  and  60“  F  and  mov-  test,  the  vehicle  is  driven  to  the  enclo-  (o)  Evaporative  system  Environment  con¬ 
ing  the  vehicle  into  the  enclosure  whUe  sure  and  allowed  to  idle  until  prepara-  tna — e.g..  undertiood  cooling  fan,  tbermo- 
the  fuel  warms  up  naturaUy.  When  aU  tions  for  pushing  it  into  the  enclosure  sutic  vents. 
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Selecting  vehicles  for  evaporative  emis¬ 
sion  testing  according  to  evaporative 
emission  families  will  minimize  the  num¬ 
ber  of  vehicles  tested  to  establish  the 
evaporative  emission  characteristics  of  a 
manufacturer’s  product  line.  This  change 
represents  a  potential  time  and  cost  sav¬ 
ings  for  both  EPA  and  the  manufac¬ 
turers. 

Nonsubstantive  changes  to  Subpart 
B.  Introducing  into  the  regulations  a  new 
and  substantially  different  evaporative 
emission  test  procedure  results  in  a 
major  revision  of  the  regulations.  This 
proposal  includes  a  reorganized  emis¬ 
sion  test  procedme  (Subpart  B)  which  is 
structured  so  that  all  equipment  descrip¬ 
tions  are  located  together,  all  calibration 
requirements  are  located  together,  and 
the  test  procedure  follows  a  logical  se¬ 
quence  from  beginning  to  end.  In  addi¬ 
tion,  several  non-substantive  improve¬ 
ments  have  been  made  to  certain  aspects 
of  the  exhaust  emission  portions  of  the 
test  procedure. 

1.  The  test  procedures  in  subpart  B 
have  been  reorganized  to  promote  clarity. 
No  substantive  changes  have  been  made. 
Basically,  subpart  B  has  been  arranged 
in  a  logical,  essentially  time  oriented 
order.  Required  equipment  is  listed  first 
with  calibration  procedures  following. 
The  test  methods  and  sample  calcula¬ 
tions  appear  at  the  end. 

Along  with  the  general  reorganization, 
many  wording  changes  have  also  been 
made.  These  revisions  are  intended  to 
clarify,  but  not  change,  the  test  proce¬ 
dure.  For  example,  only  (Ufferences  in 
the  Diesel  samplbig  system  are  described. 
Previously  two  separate,  but  substan¬ 
tially  identical  descriptions  were  in¬ 
cluded.  Another  example  is  the  combina¬ 
tion  of  the  3  previous  sections  dealing 
with  transmissions  into  one  section.  In 
addition,  equipment  descriptions  and 
schematic  drawings  have  been  modified 
to  more  closely  refiect  general  perform¬ 
ance  requirements  rather  than  specific 
design  parameters. 

2.  Coinciding  with  the  subpart  reorga¬ 
nization,  a  new  numbering  system  for 
Subpart  B  is  proposed.  The  model  year 
designation  appears  as  a  suffix  following 
the  section  number  and  is  separated  by 
a  hyphen.  A  section  will  remain  effective 
until  it  is  suE>erseded.  This  change  will 
make  republikiing  for  each  model  year 
unnecessary.  Also,  when  a  section  is 
amended  for  an  upcoming  model  year  it 
will  appear  following  the  current  section. 
This  will  enable  the  reader  to  quickly 
find  the  changes  that’ have  been  made. 

3.  The  regulations  have  been  updated 
to  allow  use  of  the  critical  flow  venturi 
constant  volrune  sampler.  A  separate  cal¬ 
ibration  procedure  is  also  specified,  and 
the  section  entitled  “chart  reading”  has 
been  deleted.  Manufacturers  will  not 
have  to  request  special  permission  to 
use  this  equipment. 

4.  Specifications  for  placement  of  the 
cooling  fan  have  been  relaxed.  The  cool¬ 
ing  fan  is  now  required  to  be  within  12 
Inches  of  the  vehicle  rather  than  “  .  .  . 
between  8  and  12  inches  in  front  of  the 
cooling  air  Inlets  (grill) 


5.  To  reflect  current  commercially 
available  instrument  specifications,  the 
operating  response  time  of  the  heated 
flame  ionization  detector  (HFID)  has 
been  changed  from  1  to  1.5  seconds  for 
90  percent  full  scale  response. 

6.  To  promote  better  test  correlation 
and  minimize  test  to  test  variability,  tol¬ 
erance  specifications  have  now  been  spec¬ 
ified  for  both  calibration  and  span  gases 
including  traceability  requirements  to 
NBS,  EPA  or  other  approved  gas 
standards. 

7.  The  number  of  calibration  gases  re¬ 
quired  for  each  instrument  range  of 
the  carbon  monoxide  and  carbon  dioxide 
analyzers  have  been  reduced  from  8  to  6, 
and  recommendations  for  selecting  the 
calibration  curves  have  been  described, 
rather  than  using  “best  judgment”. 

8.  The  proposed  regulations  present 
specifications  and  equations  in  custom¬ 
ary  (English)  units,  with  System  Inter¬ 
national  (SI)  units  in  parenthesis  to  pro¬ 
vide  additional  information  and  to  aid  in 
the  orderly  transition  to  the  metric 
system. 

Interested  persons  are  invited  to  par¬ 
ticipate  in  the  making  of  the  proposed 
rule  by  submitting  such  written  data, 
views  or  arguments  as  they  may  desire. 
In  order  that  EPA  may  evaluate  the 
relationship  between  air  quality  im¬ 
provement  and  socioeconomic  impact, 
the  manufacturers  are  requested  to  sup¬ 
ply  data  to  indicate  the  lead  time  re¬ 
quired  and  the  cost  per  vehicle  of  com¬ 
pliance  with  a  standard  of  6  g/test  for 
1978  and  a  2  g/test  standard  for  1979 
when  testing  by  the  proposed  procedure. 
A  detailed  breakdown  of  component  costs 
Is  requested.  Comments  are  also  re¬ 
quest^  on  the  new  evaporative  emission 
family  and  vehicle  selection  criteria  both 
in  terms  of  the  potential  savings  to  be 
realized  and  in  terms  of  problems  that 
may  arise  due  to  the  integration  of  the 
propasal  into  the  existing  certification 
scheme.  In  addition,  comments  are  so¬ 
licited  regarding  the  arrangement,  du¬ 
ration  specifications  and  parameter  tol¬ 
erances  of  the  various  parts  of  the 
evaporative  emission  test  procedure. 
Comments  are  also  solicited  regarding 
the  utility  of  the  rearranged  Subpart  B. 

Commimicatlons  should  be  submitted 
(in  quadruplicate)  to  the  Administrator, 
Environmental  Protection  Agency,  At¬ 
tention:  Office  of  Mobile  Source  Air  Pol¬ 
lution  control,  401  M  Street  SW.,  Wash¬ 
ington,  D.C.  20460.  All  relevant  material 
receiv^  on  or  before  February  23,  1976 
will  be  considered.  Comments  submitted 
shall  be  available  for  public  inspection 
during  normal  business  hours  at  the  Of¬ 
fice  of  Public  Affairs,  Environmental 
Protection  Agency,  4th  and  M  Streets 
SW.,  Wadlington,  D.C. 

A  copy  of  all  public  comments  and 
draft  environmental  impact  statement 
will  be  available  for  inspection  and  copy¬ 
ing  at  the  U.S.  Elnvironmental  Protection 
Agency,  Public  Information  Reference 
Unit,  Room  2922  (EPA  Library)  401  M 
Street  SW.,  Washington,  D.C.  20460.  As 
provided  in  40  CPR  Part  2.  a  reasonable 
fee  may  be  charged  for  copying  services. 


This  Notice  of  proposed  rulemaking  is 
issued  Tmder  authority  of  secticms  202, 
206,  207,  208,  and  301(a)  of  the  Clean 
Air  Act,  as  amended  (42  JJS.C.  1857f-l, 
1857f-5,  1857f-5a,  1857f-6,  and  1857g 
(a)). 

R  is  hereby  certified  that  the  economic 
and  inflationary  Impacts  of  this  pro¬ 
posed  regulation  have  been  carefully 
evaluated  in  accordance  with  Executive 
Order  11821. 

Dated:  December  31,  1975. 

John  Quarles, 
Acting  Administrator. 

It  is  proposed  to  amend  Part  86  of 
Cfiiapter  I,  Title  40  of  the  Code  of  Federal 
Regulations  by  revising  Subparts  A  and 
B  as  follows: 

Subpart  A — General  Provisions  for  Emis¬ 
sion  Regulations  for  1977  and  Later 
Model  Year  New  Light  Duty  Vehicles, 
1977  and  Later  Model  Year  New  Light 
Duty  Trucks  and  for  1977  and  Later 
Model  New  Heavy  Duty  Engines 

1.  A  new  §  86.078-2  is  added  and  reads 
as  follows: 

§  86.078—2  Definitions. 

The  following  definitions  aj^ly  begin¬ 
ning  with  the  1978  model  year.  Section 
86.077-2  remains  effective  excepting 
those  definitions  which  are  hereby 
superseded. 

“Diurnal  breathing  losses”  means 
evaporative  emissions  as  a  result  of  the 
daily  range  in  temperature. 

“Engine — system  combination”  means 
an  engine  family-exhaust  emission  con¬ 
trol  system  ccunbination. 

“Evaporative  emissions”  means  hydro¬ 
carbons  emitted  into  the  atmosirfiere 
from  a  motor  vehicle,  other  than  exhaust 
and  crankcase  emissions. 

“Hot  soak  losses”  means  evaporative 
emissions  after  termination  of  engine 
operation. 

“Tank  fuel  volume”  means  the  volume 
of  fuel  in  the  fuel  tank(s),  which  is 
detOTnined  by  taking  the  manufac¬ 
turer’s  nominal  tank(s)  capacity  and 
multiplsing  by  40%,  the  result  being 
rounded  to  the  nearest  tenth  of  a  U.S. 
gallon. 

“Fuel  system”  means  the  combination 
of  fuel  tank(s),  fuel  pump,  fuel  lines, 
and  carburetor  or  fuel  injection  compo¬ 
nents,  and  Includes  all  fuel  system  vents 
and  fuel  evaporative  emission  control 
systems. 

2.  A  new  §  86.078-3  is  added  and  reads 
as  follows: 

§  86.078—3  Abbreviations. 

(a)  The  abbreviations  in  this  section 
apply  to  this  subpart  and  also  to  sub- 
paiis  B,  H,  L  and  J. 

(b)  The  abbreviations  used  In  this 
subpart  have  the  fcdlowing  meanings  in 
both  capital  and  lower  case: 

Accel. — ^Aoeeleratloii. 

A£CD — AiizUlary  SAulaskai  Oontrci  Device. 
API — Amertoan  Fetroleum  Inetlfeata. 

ASTM — Amwlcaa  Society  for  Testiiig  eiul 
MaterlalB. 

BHP — ^Brake  horsepower. 
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BSCO — ^Brake  specific  carbon  monoxide 
BSHC — ^Brake  q>eclfic  hydrocarbons. 

BSNOx — ^Brake  specific  oxides  of  nitrogen. 

C — Celsius. 

cfh — Cubic  feet  per  hour. 

CFV — Critical  fiow  venturi. 

CL — Chemiluminescence. 

COj — Carbon  dioxide. 

CO — Carbon  monoxide.  , 

Cone. — Concentration, 
cfm — Cubic  feet  per  minute. 

CT— Closed  Throttle, 
cu.  In. — Cubic  Inch(es) . 

CVS — Constant  volume  sampler. 

Decel . — Deceleration. 

EP _ End  point. 

E  vap . — Evaporated. 

F — Fahrenheit. 

FID — Flame  Ionization  detector. 

FL — Pull  load, 
gal. — ^U.S.  gallon(s) . 
g — Orams. 

QVW — Gross  Vehicle  Weight. 

HjO — Water. 

HC — ^Hydrocarbon  (s) . 

HFID — ^Heated  fiame  Ionization  detector. 

Hg — ^Mercury. 

HI.— High. 

Hp — Horsepower. 

Hr — ^Hour. 

IBP — ^Initial  boiling  point. 

ID — ^Internal  diameter. 
kPa — Kllopascal  (s) . 

Lb _ Pound  (s). 

LFE — ^Laminar  fiow  element. 

Lb  ft — Pound-feet, 
m — Metre. 

Max. — ^Maximum. 

I^n. — ^Mlnlmiim. 

Min. — Minute  (8) . 
ml— Mmillter(s) . 
mph — Miles  per  hour. 
mm — MUllmeter(s) . 
mv — ^Millivolt  (s) . 

N, — ^Nitrogen. 

NDIR — Nondlsperslve  infrared. 

NO— Nitric  oxide. 

NO, — ^Nitrogen  dioxide. 

NOx — Oxides  of  nitrogen. 

No. — ^Number. 

Pb — ^Lead. 

PDP — ^Positive  displacement  pump, 
ppm — Parts  per  million  by  volume, 
ppm  C — Parts  per  million,  carbon, 
psl — ^Pounds  per  square  Inch, 
pslg — Potmds  per  square  Inch  gauge. 

PTA — Part  throttle  acceleration. 

PTD — Part  throttle  deceleration. 

B — Degrees  Rankin, 
rpm — ^Revolutions  per  minute. 

RVP — Reid  vapor  pressure. 

S.A.E. — Society  of  Automotive  Engineers, 
s — Second  (s) . 

SI — System  International. 

Sp. — Speed. 

SS — Stainless  steel, 
t — ^tlme. 

TEL — ^Tetraethyl  lead. 

TML — ^Tetramethyl  lead. 

V— Volts. 

Vs — ^Versus, 
w — ^watt. 

WF — Weighting  factor. 

WOT — Wide  open  throttle. 

Wt — Weight. 

' _ Feet. 

” — Inches. 

• — Degrees. 

% — Percent, 
z — Summation. 

3.  Paragraph  (b)  of  S  86.07^-8  Is  re 
vised  to  read  as  follows: 

§  86.078-8  Emission  standards  for  1978 
light  duty  vdiicles. 

•  •  •  e  e 


(b)  (1)  Evaporative  emissions  from 
gasoline  fueled  light  duty  vehicles  shall 
not  exceed: 

(1)  Hydrocarbons.  6.0  grams  per  test. 

(2)  The  standard  set  forth  in  para¬ 
graph  (b)  (1)  of  this  section  refers  to  a 
composite  sample  of  the  evaporative 
emissions  collected  under  the  conditions 
set  forth  in  subpart  B  and  measured  in 
accordance  with  those  procedures. 

•  «  •  «  • 

4.  A  new  §  86.078-9  is  added  and  reads 
as  follows: 

§  86.078—9  Emission  standards  for  1978 
light  duty  trucks. 

(a)  [See  Paragraph  (a)  of  §  86.077-9] 

(b)  (1)  Evaporative  emissions  from 

1978  model  year  gasoline  fueled  light 
duty  trucks  shall  not  exceed: 

(1)  Hydrocarbons.  6.0  grams  per  test. 

(2)  The  standard  set  forth  in  para¬ 
graph  (b)  (1)  of  this  section  refers  to  a 
composite  sample  of  the  evaporative 
emissions  collected  under  the  conditions 
set  forth  in  subpart  B  and  measured  in 
accordance  with  those  procediues. 

(c)  [See  Paragraph  (c)  of  §  86.077-91 

5.  A  new  section  §  86.079-8  is  added 
and  reads  as  follows: 

§  86.079—8  Emission  standards  for  1979 
light  duty  vehicles. 

(a)  [See  paragraph  (a)  of  §  86.077-91 

(b)  (1)  Evaporative  emissions  from 

1979  model  year  gasoline  fueled  light 
duty  vehicles  shall  not  exceed: 

(1)  Hydrocarbons.  2  grams  per  test. 

(2)  The  standard  set  fbrth  in  para¬ 
graph  (b)  (1)  of  this  section  refers  to  a 
composite  sample  of  the  evaixirative 
emissions  collected  under  the  conditions 
set  forth  in  subpart  B  and  measured  in 
accordance  with  those  procedures. 

(c)  [See  Paragraph  (c)  of  S  86.077-81 

6.  A  new  §  86.079-9  is  added  and  reads 
as  follows : 

§  86.079—9  Emission  standards  for  1979 
light  duty  trucks. 

(a)  [See  Paragraph  (a)  of  §  86.077-91 

(b)  (1)  Evaporative  ^nissions  from 
1979  model  year  gasoline  fueled  light 
duty  trucks  shall  not  exceed: 

(1)  Hydrocarbons.  2  grams  per  test. 

(2)  The  standard  set  forth  in  para¬ 
graph  (b)  (1)  of  this  section  refers  to  a 
compiosite  sample  of  the  evaporative 
emissions  collected  under  the  conditions 
set  forth  in  subpart  B  and  measured  in 
accordance  with  those  procedures. 

(c)  [See  Paragraph  (c)  of  S  86.077-91 

7.  A  new  §  86.078-24  is  added  and  reads 
as  follows: 

§  86.078—24  Test  vehicles  and  engines. 

(a)  (1)  through  (a)  (4)  [See  para¬ 
graphs  (a)  (1)  through  (a)  (4)  of 
!  86.077-241 

(5)  The  gasoline  fueled  vehicles  cov¬ 
ered  by  an  application  for  certification 
will  be  divided  into  groupings  which  are 
expected  to  have  similar  evaporative 
emission  characteristics  throughout  their 
useful  life.  Each  gproup  of  vehicles  with 
similar  evaporative  emission  character¬ 


istics  shall  be  defined  as  separate  evap¬ 
orative  family. 

(6)  To  be  classed  in  the  same  evapora¬ 
tive  family,  vehicles  must  be  Id^tlcal 
in  all  of  the  following  respects: 

(i)  Vapor  storage  device  (e.g.,  canister, 
air  cleaner,  crankcase,  induction  sys¬ 
tem). 

(ii)  Basic  canister  design,  including: 

(A)  Design  working  capacity  (e.g., 
vapor  adsorption  capacity) 

(B)  Housing  Material 

(C)  Configuration  (e.g.,  open  bottom, 
closed  bottom,  purge  control  valves) 

(iii)  Carburetor  model  or  fuel  injec¬ 
tion  type  (including  features  such  as 
external  carburetor  bowl  vents  and  purge 
ccmtrol  valves) . 

(iv)  Basic  fuel  tank  type  (e.g.,  hol¬ 
low  steel,  vapor  control  baffles,  plastic 
lined). 

(v)  Basic  fuel  filler  cap  type  (e.g.,  seal 
mechanism,  retention  mechanism). 

(7)  Where  vehicles  are  of  a  type  which 
cannot  be  divided  into  evaporative  fami¬ 
lies  based  on  the  criteria  listed  above, 
the  Administrator  will  establish  fami¬ 
lies  for  those  vehicles  based  upon  the 
features  most  related  to  their  evapora¬ 
tive  emission  characteristics. 

(b)(1)  (1)  [See  paragraph  (b)(1)  (i) 
of  §  86.077-24] 

(ii)  Vehicles  of  each  engine  family 
will  be  divided  into  engine  displace¬ 
ment-exhaust  emission  control  system 
combinations  as  applicEd)le.  A  pro¬ 
jected  sales  volume  will  be  established 
for  each  combination  for  the  model  year 
for  which  certification  is  sought.  One 
vehicle  of  each  combination  will  be  se¬ 
lected  in  order  of  decreasing  projected 
sales  volume  until  70  i>ercent  of  the  proj¬ 
ected  salej  of  a  manufacturer’s  total 
production  of  vehicles  of  that  engine 
family  is  represented,  or  vmtil  a  maxi¬ 
mum  of  four  vehicles  is  selected.  If  any 
single  combination  represents  over  70 
percent,  then  two  vehicles  of  that  com¬ 
bination  may  be  selected.  TlJfe  vrtilcle 
selected  for  each  combinatiim  will  be 
specified  by  the  Administrator  as  to 
transmission  type,  fuel  system,  and 
inertia  weight  class. 

(ill)  through  (vl)  [See  paragraphs 
(b)(1)  (ill)  through  (b)(1)  (vi)  of 
§  86.077-241 

(vU)  (A)  Vehicles  of  each  evaporative 
family  will  be  divided  into  evaporative 
control  systems.  One  vehicle  of  each 
evaporative  control  system  within  the 
evaporative  family  will  be  selected. 

(B)  The  Administrator  may  select  a 
maximum  of  four  (4)  additional  vehicles 
within  each  evaporative  family  based 
upon  features  indicating  that  they  may 
have  the  highest  evaporative  emission 
levels  of  vehicles  in  that  family. 

(C)  Vehicles  selected  under  (b)(1) 
(i)  through  (vi)  may  be  used  to  satisfy 
the  requirements  of  (b)  (1)  (vU)  (A)  and 
(B). 

(D)  The  Administrator  will  also  se¬ 

lect  one  vehicle  for  each  evaporative 
control  system  within  each  evaporative 
family  for  which  vehicles  are  to  be  sold 
at  high  altitude.  -<1 
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(E)  Vehicles  selected  under  (b)  (1)  (t) 
may  be  used  to  satisfy  the  requirements 
of  (b)(1)  (vU)  (D). 

(b)  (2)  through  (c)  (1)  (11)  [See  psrm- 
graphs  (b)(2)  throt^h  (c)(1)  (11)  of 
§  86.077-241 

(111)  A  durability  vehicle  will  be  se¬ 
lected  by  the  Administrator  to  represent 
each  evaporative  control  system  within 
each  evaporative  family.  Vehicles  se¬ 
lected  under  (c)  (1)  (1)  will  be  used  to 
satisfy  the  requirements  (rf  this  section. 

If  it  is  impossible  for  any  vehicle  se¬ 
lected  under  the  constraints  of  (c)(1) 

(i)  to  satisfy  the  requirements  of  this 
section,  then  an  additional  durability 
vehicle  may  be  selected  to  satisfy  the 
evaporative  durability  requirements. 

(iv)  Exhaust  durability  data  ($  86.- 
178-5  (b))  from  any  vehicle  selected  un¬ 
der  this  paragraph  to  satisfy  evaporative 
durability  requirements  will  be  used  ac¬ 
cording  to  5  86.078-28(a)  (4)  (1)  (A)  (D 
with  the  exhaust  durability  data  from 
the  vehicle  selected  under  (c)  (1)(D  for 
the  same  oiglne-system  ccunbination. 

(c) (2)  through  (e)  [See  paragnq;^ 
(c)  (2)  through  paragraph  (e)  of 
S  86.007-241. 

(f)  In  lieu  of  testing  an  emission  data 
or  durability  data  vehicle  (or  engine) 
selected  under  paragraph  (b)  or  (c)  of 
this  section,  and  submitting  data  there¬ 
for,  a  manufacturer  may,  with  thje  prior 
written  approval  of  the  Administrator, 
submit  e^aust  «nission  data  and/or 
evaporative  emission  data,  as  acg>licable 
on  a  similar  vehicle  (or  en^e)  for  which 
certification  has  previously  been  sought. 

(g)  [See  paragraph  (g)  of  !  86.077- 
241. 

8.  A  new  §  86.078-26  is  added  and 
reads  as  follows: 

§  86.078—26  Mileage  and  service  accu¬ 
mulation;  emission  measurements. 

(a)  (1)  and  (  a)  (2)  [See  paragraphs 
(a)  (1)  And  (a)  (2)  of  §  86.077-261. 

(3)  Emission  data  vehicles. 

(1)  Gasoline-fueled.  (A)  Each  gaso¬ 
line-fueled  emission  data  vehicle  shall 
be  driven  4000  mUes  with  all  emission 
control  systems  installed  and  operating. 
Complete  exhaust  emission  tests  shall  be 
conducted  at  zero  miles  and  4000  miles 
on  those  vehicles  selected  under  86.078- 
24(b).  Complete  exhaust  emission  and 
evaporative  emission  tests  shall  be  con¬ 
ducted  at  4000  miles  on  those  vehicles 
selected  imder  86.078-24(c)  unless  the 
Administrator  determines  under  86.078- 
24(f)  that  only  the  exhaust  emission 
test  shall  be  conducted  at  zero  miles  and 
4000  miles. 

(a)  (3)  (1)  (B)  through  (c)  tSee  para¬ 
graphs  (a)  (3)  (1)  (B)  through  (c)  of 
5  86.077-261. 

9.  A  new  S  86.078-28  is  added  and 
reads  as  fcdlows: 

§  86.078—28  Compliance  nilli  eiiiUsion 
standards. 

(a)(1)  through  (a)(3)  [See  para¬ 
graphs  (a)  (1)  through  (a)  (3)  of 
S  86.077-281. 

(4)  The  procedure  for  determining 


exhaust  and  evaporative  emission  stand¬ 
ards,  as  apidicable,  is  as  follows: 

(D  Separate  emission  deterioration 
factors  shall  be  determined  from  the 
emission  results  of  the  durability  data 
vehicle(s)  for  each  oigtne-system  combi¬ 
nation.  A  s^wuate  factor  shall  be  estab¬ 
lished  for  ei^ust  HC,  exhaust  CO,  ex¬ 
haust  NOx  for  each  engine -system  com¬ 
bination.  Separate  evaporative  deteriora¬ 
tion  factors  shall  be  determined  from 
the  evaporative  emission  results  of  the 
durability  vehicle(s)  for  each  evaporative 
control  system  within  each  evaporative 
family. 

(a)  (4)  (i)  (A)  through  (a)  (4)  (i)  (C) 
[See  paragrai^s  (a)  (4)  (1)  (A)  through 
(a)  (4)  (i)  (C)  of  S  86.077-281. 

(D)  For  gasoline-fueled  vdtilcles,  an 
evaporative  emission  deterioration  fac¬ 
tor  shall  be  calculated  for  each  evapora¬ 
tive  control  syst^n  within  each  evap¬ 
orative  family,  by  subtracting  the  evap¬ 
orative  emissions  interpolated  to  4,000 
miles  from  the  evaporative  onissions  in¬ 
terpolated  to  50,000  miles.  These  inter¬ 
polated  values  shall  be  carried  out,  in 
accordance  with  ASTM  E  29-67,  to  a 
minimum  of  three  decimal  places  to  the 
right  of  the  decimal  point  before  sub¬ 
tracting  one  from  the  other  to  deter¬ 
mine  the  deterioration  factor. 

(a)  (4)  (ii)  (A)  through  (c)  [See  para¬ 
graphs  (a)  (4)  (ii)  (A)  through  (c)  of 
S  86.077-281. 

10.  A  new  S  86.078-30  Is  added  and 
reads  as  follows: 

§  86.078—30  Certification. 

(a)  (1)  and  (a)  (2)  [See  paragraphs 
(a)  (1)  and  (a)  (2)  of  9  88-077-301. 

(3)  One  such  certificate  will  be  issued 
for  each  engine  family-evaporative  fam¬ 
ily  combination  and  will  certify  compli¬ 
ance  with  no  more  than  one  set  of  ap¬ 
plicable  standards. 

(a)  (4)  through  (a)  (6)  [See  para¬ 
graphs  (a)  (4)  through  (a)  (6)  of  §  86.- 
077-301 

(b) (1)  The  Administrator  will  deter¬ 
mine  whether  a  vehicle  (or  engine)  cov¬ 
ered  by  the  application  complies  with  ap¬ 
plicable  standards  by  observing  the  fol¬ 
lowing  relationships: 

(i)  Light  duty  vehicles  and  light  duty 
trucks. 

(A)  A  test  vehicle  selected  under 
§  86.078-24(b)  (1)  (ii)  or  (iv)  shall  rep¬ 
resent  all  vehicles  in  the  same  engine 
family  of  the  same  engine  displacement- 
exhaust  emission  control  system  combi¬ 
nation  as  applicable  to  be  sold  below  4,000 
ft.  in  elevation.  A  test  vehicle  selected 
imder  9  86.078-24(b)  (1)  (vii)  (A)  or 
§  86.078-24(b)  (1)  (vil)  (B)  shall  repre¬ 
sent  all  vehicles  In  the  same  evaporative 
control  system  within  the  evaporative 
family  as  applicable,  to  be  sold  below 
4,000  ft.  in  elevation. 

(b)(1)  (i)(B)  [See  paragraph  (b)(1) 
(i)  (B)  of  §  86.077-301 

(C)  A  test  vehicle  selected  under 
§  86.078-24(c)  (1)  (iii)  shall  represent  all 
vehicles  in  the  same  evaporative  control 
system  within  the  evaporative  family. 

(D)  A  test  vehicle  selected  under 


sent  all  the  vehicles  of  the  same  evapo¬ 
rative  control  s3^stem  within  the  evapo¬ 
rative  family  to  be  sold  at  high  altitude. 

(b)  (1)  (ill)  through  (e)  [See  para¬ 
graphs  (b)  (1)  (ill)  through  (c)  of 
§  86.077-301 

11.  A  new  §  86.078-35  is  added  and 
reads  as  follows: 

§  86.078—35  Labding. 

(a)  (1)  (iii)  (D)  through  (b)  [See  para¬ 
graphs  (a)  through  (a)  (1)  (Ill)  (B)  of 
§  86.077-351 

(C)  Engine  displacement  (in  cubic 
inches) ,  engine  family  idmtlfication  and 
evaporative  family  identification. 

(a)  (1)  (iii)  (D)  through  (b)  [See  para¬ 
graph  (a)  (1)  (iii)  (D)  through  paragraph 
(b)  of  §  86.077-351 

12.  Subpart  B  is  enlarged  by  adding 
§§  86.101-78  through  86.139-78  (effective 
for  the  1978  model  3^ar)  vdilch  reads  as 
follows: 

Subpart  B — Emission  Regulations  for  1977 
and  Later  Model  Year  New  Light  Duty 
Vehicles  and  New  Light  Duty  Trucks; 
Test  Procedures 

Sec. 

86.101- 78  Applicability. 

86.102- 78  Definitions. 

86.103- 78  Abbreviations. 

86.104- 78  Section  numbering,  construction. 

86.105- 78  Introduction;  structure  of  sub- 

part. 

86.106- 78  Equipment  required;  overview. 

86.107- 78  Sampling  and  anal^lcal  system, 

evaporative  emlselons. 

86.108- 78  Dynamometer. 

86.109- 78  Exhaust  Gas  sampling  system. 

86.110- 78  Exhaust  Gas  analytical  system. 

86.111- 78  Puri  specifications. 

86.112- 78  Analytical  gases. 

86.113- 78  EPA  Urban  Dynamometer  Driving 

Schedule. 

86.114r-78  Calibrations,  frequency  and  over¬ 
view. 

86.115- 78  Evaporative  emission  enclosure 

calibrations. 

86.116- 78  Dynamometer  callbraton. 

86.117- 78  Constant  volume  samper  calibra¬ 

tion. 

86.118- 78  Hydrocarbon  analyzer  calibration. 

86.119- 78  (Tarbon  monoxide  analyzer  cali¬ 

bration. 

86.120- 78  Oxides  of  nitrogen  analyzer  cali¬ 

bration. 

86.121- 78  Carbon  dioxide  analyzer  calibra¬ 

tion. 

86.122- 78  Calibration  of  other  equipment. 

86.123- 78  Test  procedures,  overview. 
86.124^78  Trsinsmlsslons. 

86.125- 78  Boad  load  power  and  inertia 

weight  determination. 

86.126- 78  Test  sequence,  general  require¬ 

ments. 

86.127- 78  Vehicle  preparation. 

86.128- 78  Vehicle  preconditioning. 

86.129- 78  Diurnal  breathing  loss  test. 

86.130- 78  Running  loss  test. 

86.131- 78  Dynamometer  procedure. 

86.132- 78  Engine  starting  and  restarting. 

86.133- 78  Dynamometer  test  runs. 

86.134- 78  Hot  soak  test. 

86.135- 78  Exhaust  sample  analysis. 

86.136- 78  Records  required, 

86.137- 78  Calculations;  evaporative  emis¬ 

sions. 

86.138- 78  Calculations;  exhaust  emissions. 

Authority  :  Sec.  202,  206,  207,  208,  and  801 
(a)  of  the  Clean  Air  Act,  as  amended  (42 
U.S.C.  1867P-i,  1867F-5,  1857P-5a,  1857P-6, 


compliance  of  a  new  motor  vehicle  with  §  86.078-24(b)  (1)  (vll)  (D)  shall  repre-  i857g(a)). 
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Subpart  B — Emission  Reguiations  for  1977 
and  Later  Mod^  Year  New  Light  Duty 
Vehicies  and  New  Light  Duty  Trades; 
Test  Procedures 

§  86.101—78  General  applirahiiily. 

(a)  The  provisions  of  ttds  sut^iart  are 
applicable  to  1977  and  later  moM  year 
new  light  duty  vehicles  and  light  duty 
trucks. 

(1)  Sectlcois  86.101—78  tfaroogh 
86.139-78  apply  for  1978  and  lat«*  modd 
years. 

(2)  Sections  86.177-1  through  86.177- 
23  apply  for  the  1977  model  year  only. 

(b)  I*rovlslons  of  this  subpart  apiHy  to 
tests  performed  by  both  the  Adminis¬ 
trator  and  motor  vehicle  manufacturers. 

§  86.102—78  Definitions. 

The  definitions  in  §§  86.077-2  and 
86.078-2  apply  to  this  subpart. 

§  86.103—78  Abbreviations. 

The  abbreviations  in  §  86.078-3  apply 
to  this  subpart. 

§  86.104—78  Section  numbering,  con* 
stmetion. 

(a)  The  model  year  of  initial  appli¬ 
cability  is  indicated  by  the  section  num¬ 
ber,  The  two  digits  following  the  hyi^en 
designate  the  first  model  year  for  which 
a  section  is  effective.  A  section  remains 
effective  imtil  superseded. 

Example:  Section  86.111-78  applies  to  the 
1978  and  subsequent  model  years  until  super¬ 
seded.  If  a  section  86.111-81  Is  promulgated 
It  would  take  effect  beginning  with  the  1981 
model  year;  i  86.111-78  would  apply  to  model 
years  1978  through  1980. 

(b)  Unless  indicated,  all  provisions  in 
this  subpart  apply  to  both  gasoline  and 
diesel  fueled  vehicles. 

§  86.105—78  Introduction,  structure  of 
subpart. 

(a)  This  subpart  describes  the  equip¬ 
ment  required  and  the  procedures  to  fol¬ 
low  in  order  to  perform  exhaust  and 
evaporative  emission  tests  on  light  duty 
vehicles  and  light  duty  trucks.  Subpart  A 
sets  forth  the  testing  requirements  and 
test  intervals  necessary  to  comi^  with 
EPA  certification  procedures. 

(b)  Three  topics  are  addressed  in  this 
subpart.  Sections  86.106  through  86.113 
set  forth  specifications  and  equipment 
requirements;  §§  86.114  throu^^  86.122 
discuss  calibration  methods  and  fre¬ 
quency;  test  procedures  and  data  re¬ 
quirements  are  listed  (in  approximately 
chronological  order)  in  5§  86.123  through 
86.139. 

§  86.106—78  Equipment  required;  over¬ 
view. 

(a)  This  subpart  contains  procedures 
for  both  exhaust  and  evaporative  emis¬ 
sions  tests  on  gasoline  or  diesel  fueled 
light  duty  vehicles  and  light  duty  tmdu. 
Certain  items  of  equipment  are  not  nec¬ 
essary  for  a  particular  test,  e.g.,  evapma- 
tlve  enclosure  when  testing  diesel  vdil- 
cles.  Equipment  required  and  specifica¬ 
tions  are  as  follows ; 

(1)  Evaporative  emimum  tests,  gaso¬ 
line  fueled  vehicles.  The  evaporative 
emission  test  Is  closely  related  to  and 


connected  with  the  exhaust  faninRinn 
test.  AH  vtiilcles  tested  tor  emponttso 
emisslQps  must  be  tested  for  exliaust 
emlssioDs.  Further,  unless  the  evapOTa- 
tive  emission  test  is  waived  by  the  Ad¬ 
ministrator  under  S  86.077-26,  all  gaso¬ 
line  fueled  vehicles  must  undergo  both 
tests.  (Diesel  vehicles  are  excluded  from 
the  evaporative  emission  standard.)  Sec¬ 
tion  86.107  specifies  the  necessary  equip¬ 
ment. 

(2)  Exhaust  emission  tests.  AH  vehicles 
subject  to  this  subpart  are  tested  for  ex¬ 
haust  emissions.  Diesel  and  gasoline 
fueled  v^ilcles  are  tested  identically  with 
the  exception  of  hydrocarbon  measure¬ 
ments;  diesel  vehicles  require  a  heated 
hydrocarbon  detector,  §86.109.  All  gaso¬ 
line  fueled  vehicles  are  either  tested  for 
evaporative  emissions  or  undergo  a  diur¬ 
nal  heat  build,  diesel  vehicles  are  ex¬ 
cluded  from  this  requirement.  Equipment 
necessary  and  specifications  appear  In 
sections  86.108  through  86.112. 

(3)  Fuel,  analytical  gas.  and  driving 
schedule  specifications.  Fuel  siiecifica- 
tions  for  exhaust  and  evaporative  emis¬ 
sion  testing  and  for  mileage  accumula¬ 
tion  for  gasoline  and  diesel  fu^ed  ve¬ 
hicles  are  specified  in  §  86.111-78.  Ana¬ 
lytical  gases  are  specified  In  }  86.112.  The 
EPA  Urban  Dynamometer  Driving 
Schedule  for  use  in  exhaust  testing  is 
specified  in  §  86.113  and  Appendix  I. 

§  86.107—78  Sampling  and  analytical 
system,  evaporative  emiasiom. 

(a)  Component  description  (evapora¬ 
tive  missions  sampling  system).  The 
following  components  wiU  be  used  in 
evaporative  emissions  sampling  systems 
for  testing  imder  this  subpart. 

(1)  Evaporative  emission  measure¬ 
ment  enclosure.  The  enclosure  shall  be 
large  enough  to  accommodate  the  largest 
vehicle  to  be  tested,  with  space  for  per¬ 
sonnel  access  to  all  sides  <rf  the  vehicle. 
The  enclosure  door  must  aUow  entry  of 
the  maximum  size  vehicle.  When  se^ed, 
the  «iclo6ure  shall  be  gas  tight.  Interior 
surfaces  must  be  impermeable  to  hydro¬ 
carbons.  One  surface  should  be  of  flex¬ 
ible,  Impermeable  material  to  aHow  for 
minor  v(fiume  changes,  resulting  from 
temperature  changes.  To  maximise  dissi¬ 
pation  of  heat,  wall  materials  should  be 
of  minimum  thermal  resistance. 

(2)  Evaporative  emission  hydrocarbon 
analyzers.  A  hydrocarbon  analyzer  util¬ 
izing  the  hydrogen  flame  ionization  prin¬ 
ciple  (FID)  shall  be  used  to  monitor  the 
atmosphere  within  the  enclosure.  TTie 
PTD  ^lall  have  a  minimum  full  scale 
measuring  sensitivity  of  5  ppm  propane 
with  a  stability  of  ±1%  of  range,  a  re¬ 
producibility  of  ±1%  of  range  and  a  re¬ 
sponse  to  90%  of  final  reading  within  1.5 
s.  SufficlCTt  ranges  wlU  be  available,  such 
that  any  reading  wlU  faU  within  the 
upper  80%  of  the  range  in  use. 

(3)  Evaporative  emission  hydrocarbon 
data  recording  system.  The  electrical 
outinit  of  the  FID  shall  be  reoH-ded  at 
the  initiation  and  termination  of  each 
diurnal  or  hoi  soak.  The  recording  may 
be  by  means  of  a  strip  chart  potentlo- 
metrlc  recorder,  by  use  of  an  on-line 
computer  ss^stem  or  other  suitable  means. 


In  any  case,  the  recording  system  must 
have  (K)eratlanal  characteristics  (signal 
to  noise  ratio,  speed  of  response,  etc.) 
equivalent  to  or  better  than  those  of  the 
signal  source  being  recorded,  and  must 
provide  a  p^manent  record  of  results. 
The  recording  system  must  provide  a 
positive  Indication  of  the  initiation  and 
completion  of  each  diumsd  or  hot  soak 
along  with  the  time  elapsed  between  ini¬ 
tiation  and  completion  of  each  soak. 

(4)  Tonic  /itel  heating  system.  The  tank 
fuel  heating  system  shall  consist  of  a 
heat  source  and  a  temperature  control¬ 
ler.  A  typical  heat  source  is  a  2,000  w 
heating  pad.  Other  sources  may  he  used 
as  required  by  circumstances.  The  tem¬ 
perature  contrt^er  may  be  manual,  such 
as  a  variable  voltage  transformer,  or  may 
be  automated.  TTie  heating  syst^  must 
not  cause  hot  spots  cm  the  tank  wetted 
surface  which  could  cause  local  over¬ 
heating  of  the  fuel.  Heat  must  not  be 
applied  to  the  vapor  In  the  tank  above 
the  liquid  fueL  The  temperature  con¬ 
troller  must  be  capable  of  controlling  the 
fuel  tank  temperature  during  the  diur¬ 
nal  soak  to  within  ±2*  P  (1.1*  C)  of 
the  following  equation: 

F=60+0.4t 
or  for  SI  units: 

C  =  16.566  + (2/9)  t 

P= Temperature  In  *P 
C=Temperature  in  *C 
t=Tlme  since  start  of  test  In  minutes 

(5)  Temperature  recording  system. 
Strip  chart  recorder (s)  or  automatic 
data  processor  shall  be  used  to  record 
enclosure  ambient  and  vehicle  fuel  tank 
temperature  during  the  evaporative 
emi^ons  test.  The  temperature  recorder 
or  data  processor  shall  record  each  tem¬ 
perature  at  least  once  every  minute.  The 
recording  system  shall  be  capable  of  re¬ 
solving  time  to  ±15  s  and  capable  of  re¬ 
solving  temperature  to  ±0.75*  P 
(0.42*  C).  The  temperature  recording 
system  (recorder  and  sensor)  shall  have 
an  accuracy  of  ±2*  P  (1.1*  C).  The  re¬ 
corder  (data  processor)  shaU  have  a  time 
accuracy  of  ±15  s  and  a  precision  of 
±15  s.  The  ambient  temperature  sensor 
shaU  be  located  in  the  enclosure,  within 
6  Inches  (15  cm)  of  the  geometric  center 
of  the  ceiling  and  between  6  and  12  In. 
(15  and  30  cm)  below  the  ceiling  surface. 
The  v^cle  fuel  tank  temperature  sen¬ 
sor  shaU  be  located  in  the  fuel  tank  so 
as  to  measure  the  temperature  of  the 
prescribed  test  fuel  at  Its  approximate 
mid-volume  of  the  fuel.  Manufacturers 
shaH  arrange  that  vehicles  furnished  for 
testing  at  Pederal  certification  facilities 
be  equipped  with  copper-constantan 
Type  T  thermocouples  for  measurement 
of  fuel  tank  temperature. 

(6)  Purge  blower.  One  or  more  port¬ 
able  or  fixed  blowers  shaU  be  used  to 
purge  the  enclosure.  The  blowers  shaU 
have  sufficloii  flow  capacity  to  reduce 
the  encloBure  hydrocarbon  concentra¬ 
tion  from  tile  test  level  to  the  anfiiieiit 
level  betwem  tests.  Actual  flow  capacity 
wlU  depend  upon  the  time  available  be¬ 
tween  tests. 
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(7)  Mixing  blower.  One  or  more  small 
blowers  or  fans  shall  be  used  to  mix  the 
contents  of  the  enclosure  during  evapora- 
tlye  emlsslmi  testing.  Maintenance  of 
uniform  concentrattons  throufi^out  the 
enclosxire  Is  Important  to  the  accuracy 
of  the  test. 

§  86.108—78  Dynjunometer. 

Ihe  dynamometer  shall  have  a  power 
absorbtion  unit  for  simulation  of  road 
load  power  and  flywheels  or  other  means 
of  simulating  the  Inertia  weight  as  specl- 
fled  In  §  86.125. 

§  86.109—78  Exhaust  gas  sampling  sys¬ 
tem. 

(a)  (1)  Schematic  drawings.  Pfeure 
B78-1  Is  a  schematic  drawing  of  the 
Positive  Displacement  Piunp-Constant 
Volume  Sampler  (PDP-CVS)  and  Fig¬ 
ure  B78-2  is  a  schematic  drawing  of  the 
Critical  Flow  Venturi-Constant  Volume 


Sampler  (CFV-CVS) .  These  are  two  sug¬ 
gested  exhaust  gas  sampling  systems. 

(2)  Since  various  configurations  can 
produce  eqtilvalent  results,  exact  con¬ 
formance  with  either  drawing  is  not 
reqtflred.  Additional  components  such  as 
Instruments,  valves,  solenoids,  pumps, 
and  switches  may  be  used  to  provide 
additional  information  and  coordinate 
the  functions  of  the  component  systems. 

(3)  Other  Systems.  Other  sampling 
systems  may  be  used  if  shown  to  yield 
equivalent  results  and  if  approved  in  ad¬ 
vance  by  the  Administrator. 

(b)  Component  description,  PDP-CVS. 
The  PDP-CVS,  Figiire  B78-1,  consists  of 
a  dilution  air  filter  and  mixing  assembly, 
heat  exchanger,  positive  displacement 
piunp,  sampling  system,  and  associated 
valves,  pressure  and  temperature 
sensors. 

The  PDP-CVS  shall  conform  to  the 
following  requirements: 


AMMBtr  A» 


(1)  Static  pressiu^  variations  at  the 
tailpipe  (s)  of  the  vehicle  shall  remain 
within  ±5  Inches  of  water  (1.2  kPa)  of 
the  static  pressure  variations  measured 
during  a  dynamometer  driving  cycle 
with  no  connection  to  the  tailpipe  (s). 
(Sampling  systems  capable  of  maintain¬ 
ing  the  static  pressure  to  within  ±1  inch 
of  water  (0.25  kPa)  will  be  used  by  the 
Administrator  if  a  written  request  sub¬ 
stantiates  the  need  for  this  closer  toler¬ 
ance.) 

(2)  The  gas  mixture  temperature, 
measured  at  a  point  immediately  ahead 
of  the  positive  displacement  pump,  shall 
be  within  ±10“  F  (5.6*  C)  of  the  designed 
operating  temperature  at  the  start  of 
the  test.  The  gas  mixture  temperature 
variation  from  its  value  at  the  start  of 
the  test  shall  be  limited  to  ±10“  F  (5.6° 
C)  during  the  entire  test.  The  tempera¬ 
ture  measuring  system  shall  have  an 
accuracy  and  precision  of  ±2“  F  (1.1“C) . 

(3)  The  pressure  gauges  shall  have 
an  accuracy  and  precision  of  ±3  mm  Hg 
(0.4  kPa) . 


(4)  The  flow  capacity  of  the  CVS  shall 
be  large  enough  to  eliminate  water  con¬ 
densation  in  the  system  (300  to  350  cfm, 
0.142  to  0.165  m'/s,  is  sufficient  for  most 
vehicles) . 

(5)  Sample  collection  bags  for  dilu¬ 
tion  air  and  exhaust  samples  shall  be  of 
sufficient  size  so  as  not  to  impede  sample 
flow. 

(c)  Component  description.  CFV-CVS. 
The  CFV-CVS,  Figure  B78-2  consists  of 
a  dilution  air  ffiter  and  mixing  assmbly, 
cyclone  particulate  separator,  sampling 
venturi,  critical  flow  venturi,  sampling 
system,  and  assorted  valves,  pressure  and 
temperature  sensors.  The  CFV-CVS 
shaU  conform  to  the  following  require¬ 
ments: 

(1)  Static  pressure  variations  at  the 
tailpipe  (s)  of  the  vehicle  shall  remain 
within  ±5  inches  of  water  (1.2  kPa)  of 
the  static  pressure  variations  measured 
during  a  dynamometer  driving  cycle 
with  no  connection  to  the  tailpipe  (s). 
(Sampling  systems  capable  of  maintain¬ 
ing  the  static  pressure  to  within  ±1  inch 
of  water  (0.25  kPa)  will  be  used  by  the 
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Administrator  If  a  written  request  sub¬ 
stantiates  the  need  for  this  closer  toler¬ 
ance.) 

(2)  'nie  temperature  measuring  sys¬ 
tem  Shan  have  an  accuracy  and  preci¬ 
sion  of  ±2*  P  (1.1*  C)  and  a  response 
time  of  0.100  s  to  62.5%  of  a  tempei-a- 
ture  change. 


(3)  The  pressure  measuring  system 
shall  have  an  accuracy  and  precision  of 
±3  mm  Hg  (0.4  kPa) . 

(4)  The  flow  capacity  of  the  CVS  shall 
be  large  enough  to  eliminate  water  con¬ 
densation  in  the  system  (300  to  350  cfm, 
0.142  to  0.165  m  Vs,  is  sufBcient  for  most 
vehicles) . 


sufficient  size  so  as  not  to  impede  sample 
flow. 


S  86.110-78 
tem. 


Exhaust  gas  analytical  sys- 


(a)  Schematic  drawings.  Figure  B78-3 
Is  a  schematic  drawing  of  the  exhaust 
gas  analytical  system.  The  schematic  of 
the  hydrocarbon  analysis  train  for  diesel 
fueled  Ydilcles  is  shown  as  part  of  Fig¬ 
ure  B7&-1.  Since  various  conflguratlons 
can  produce  accurate  results,  exact  con¬ 
formance  with  either  drawing  is  not  re- 
(gilred.  Additional  components  such  as 
Instruments,  valves.  solenoldB,  pumps 
and  switches  may  he  used  to  provide  ad- 


(b)  Major  component  description.  The 
analytical  syston,  Figure  B78-3.  consists 
of  a  flame  ionization  detector  (FID)  for 
the  determination  of  hydrocarbcHUt,  non- 
dispersive  infrared  analyzers  (NDIR)  for 
the  determination  of  carbon  monoxide 
and  carbon  dioxide  and  a  chemilumines¬ 
cence  anals^r  (C)L)  for  the  determina¬ 
tion  of  oxides  of  nitrogen.  A  heated 
flame  ionization  detector  (HFID)  is  used 
for  the  continuous  determination  ot 
hydrocarbons  from  diesel  fueled  ve¬ 
hicles,  ng\uo  B78-1.  The  exhaust  gas 
analytical  system  shall  conform  to  the 
following  requiremaits: 


2029 


nOBtAL  lEOIflB.  VOL  41.  MO.  •— WESOAY.  lANUAIY  13.  1«7* 


2030 


PROPOSED  RULES 


FQK  DIESEl  HC  Af4AlYSI$ 
W  FIC.B7S  I 


•58- 

OPBI  TO  ATMOSPHM 


! 


z 

SAMPLE 
BAG 


L-d3^ 


SVMtOl  LIGINO  ] 

FLOW  CONTROL  VALVE 

1^3 

SEUCTOR  VALVE 

^ARTICULATE  FILTER 

RUMP 

V 

FLOWMETER 

'm 

1  ^ 

PRESSURE  GAUGE 

TEMPER AIUhe'  EtNSCR 

HC 

SPAN 

CASES 


"a’n 

CASES 


NO 

SPAN 

GASES 


LA 


- Sks  f  I— 

1  ■  o  ' 


id 


n 


C02 


s 


too* 

02 


TO  OUTSIDE  VENT 


FIGURE  B78  3  EXHAUST  CAS  AIVALYTiCAL  SYSTEM 


(1)  The  chemiluminescence  analyzer 
requires  that  the  nitrogen  dioxide  pres¬ 
ent  In  the  sample  be  converted  to  nitric 
oxide  before  analysis.  Other  types  of 
analyzers  may  be  used  if  shown  to  yield 
equivalent  results  and  if  approved  in  ad¬ 
vance  by  the  Administrator. 

(2)  The  carbon  monoxide  (NDIR) 
analyzer  may  require  a  sample  condi¬ 
tioning  column  containing  CaSOi,  or 
Indicating  silica  gel  to  remove  water  va¬ 
por  and  containing  ascarite  to  remove 
carbon  dioxide  from  the  CO  analysis 
stream. 

(i)  If  CO  instruments  which  are  es¬ 
sentially  free  of  CO2  and  water  vapor 
interference  are  used,  the  use  of  the 
conditioning  column  may  be  deleted,  see 
§  86.119  and  §  86.138. 

(ii)  A  CO  instrument  will  be  consid¬ 
ered  to  be  essentially  free  of  COs  and 
water  vapor  interference  if  its  response 
to  a  mixture  of  3  percent  COs  in  N- 
which  has  been  bubbled  through  water 


at  room  temperature  produces  an  equiv¬ 
alent  CO  response,  as  measured  on  the 
most  sensitive  CO  range,  which  is  less 
than  1  percent  of  full  scale  CO  concen¬ 
tration  on  ranges  above  300  ppm  full 
scale  or  less  than  3  ppm  on  ranges  ber- 
low  300  ppm  full  scale,  see  §  86.119. 

(3)  For  diesel  fueled  vehicles  a  con¬ 
tinuous  sample  shall  be  measured  using 
a  heated  analyzer  train  as  showm  in  Fig¬ 
ure  B78-1.  The  train  shall  include  a 
heated  continuous  sampling  line,  a 
heated  particulate  filter  and  a  heated 
hydrocarbon  instrument  (HFID)  com¬ 
plete  with  heated  pump,  filter  and  flow 
control  system. 

(i)  The  response  time  of  this  instru¬ 
ment  shall  be  less  than  1.5  second  for  90 
percent  of  full-scale  response. 

(ii)  Sample  transport  time  from  sam- 
phng  point  to  inlet  of  instrument  shall 
be  less  than  4  seconds. 

(iii)  The  sample  line  and  filter  shall  be 
heated  to  a  set  point  ±10*  F  (±5.6*  C) 
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between  300  and  390*  P  (149  and  199* 
C). 

(c)  Other  analyzers  and  equipment. 
Other  types  of  analyzers  and  eciulpmait 
may  be  used  If  shown  to  yldd  e^valrat 
results  and  if  approved  In  advance  by  the 
Administrator. 

§  86.111—78  Fuel  specifications. 

(a)  Gasoline. 


Item  designation 


Octane,  research,  minimum . 

Pb.  (organic),  grams/U.S.  gallon . 

Distillation  range: 

IBP  »,  (degrees  Fahrenheit) . 

lO-pct  point,  (degrees  Fahrenheit) _ 

50-pct  point,  (degrees  Fahrenheit) _ 

90-pct  point,  (degrees  Fahrenheit) _ 

EP,  (degrees  Fahrenheit)  (maximum) 

Sulphur,  weight  percent,  nmimum _ 

Phosphorus,  graius/U.S.  gallon,  maximum 

RVP,».  ‘  pounds . 

Hydrocarbon  composition: 

Olefins,  percent,  maximum . 

AeromaUcs,  percent,  maximum . 

Saturates . 


(1)  (jiasoline  having  the  following 
specifications  will  be  used  by  the  Admin¬ 
istrator  in  exhaust  and  evaporative  emis- 
slon  testing.  Gasoline  having  the 
following  specifications  ac  subsUuitially 
equivalent  specifications  approved  by  the 
Administrator,  shall  be  used  by  the 
manufacturer  in  exhaust  and  evaporative 
testing,  except  that  the  lead  and  octane 
specifications  do  not  apply. 


ASTM 

Leaded 

Unleaded 

D2699 

100 

90 

•1.4 

0.00-0.05 

D86 

75-95 

75-96 

D86 

120-135 

120-135 

D86 

200-230 

200-230 

D86 

300-325 

300-825 

D86 

415 

415 

D1266 

a  10 

.10 

.01 

.005 

D323 

8. 7-9. 2 

8. 7-9.  a 

D1319 

10 

10 

D1S19 

35 

36 

D1S19 

*  Minimum. 

>  For  testing  at  altitudes  above  1,219  m  (4,000  tt)  the  specified  range  Is  75-105. 

*  For  testing  which  is  unrelated  to  evaporative  emission  control,  the  specific  range  is  8.0-9.2. 
<  For  testing  at  altitudes  above  1,219  m  (4,000  n)  the  specified  range  Is  7.9-0.2. 

*  Hemainder. 


(2)  Gasoline  representative  of  com¬ 
mercial  gasoline  which  will  be  generally 
available  through  retail  outlets  shall  be 
used  in  service  accumulation.  For  leaded 
gasoline  the  minimum  lead  content  shall 
be  1.4  grams  per  U.S.  gallon,  except  that 
where  the  Administrator  determines  that 
vehicles  represented  by  a  test  vehicle  will 
be  operated  using  gasoline  of  different 
lead  content  than  that  prescribed  in  this 
paragraph,  he  may  consent  in  writing 
to  use  of  a  gasoline  with  a  different  lead 
content.  The  octane  rating  of  the  gaso¬ 
line  used  shall  be  no  higher  than  4.0  re¬ 
search  octane  numbers  above  the  mini¬ 
mum  recommended  by  the  manufactur¬ 
er.  The  Reid  Vapor  Pressiu^  of  the  gaso¬ 
line  used  shall  be  characteristic  of  the 
motor  fuel  used  during  the  season  in 
which  the  service  accumulation  takes 
place. 


(3)  The  specification  range  of  the  gas¬ 
oline  to  be  used  under  paragraph  (a)  (2) 
of  this  section  shall  be  reported  in  ac¬ 
cordance  with  §  86.077-21  (b)  (3). 

(b)  Diesel  fuel. 

(1)  The  diesel  fuels  employed  for  test¬ 
ing  shall  be  clean  and  biicht,  wltti  pour 
and  cloud  points  adequate  for  operabil¬ 
ity.  The  diesel  fuel  may  contain  non- 
metallic  additives  as  follows:  Cetane  im¬ 
prover,  metal  deactivator,  antioxidant, 
dehazer,  antirust,  pour  depressant,  dye, 
and  dispersant. 

(2)  Diesel  fuel  meeting  the  following 
specifications,  or  substantially  equivaloit 
specifications  approved  by  the  Admin¬ 
istrator,  shall  be  used  in  exhaust  emis¬ 
sions  testing.  The  grade  of  diesel  fuel  • 
recommended  by  the  engine  manufac¬ 
turer  commercially  designated  as  “Type 
l-D”  or  “Type  2-D,*’  shall  be  used. 


Item 


ASTM  test  method  Noi  Type  1-D  Type  2-D 


Cetane . 

DlstiUation  range . 

. 0013 . 

DM 

48-54 

tt-60 

IBP  (degrees  Fahrenheit) . . . 

10-pot  point  (degrees  Fahrenheit) . . 

60-{x^  point  (degreee  Fahrenheit).. . . . 

90-pot  point  (degreee  Fahrenheit).. . . 

330-390 
37a-«0 
410-480 
_  400-620 

840-400 

400-400 

470-640 

550-010 

_  600-660 

680-000 

Gravity,  degreee  API . 

Total  sulfur,  peroent . 

. D287 . 

mat  nr  n2AS2 

Ui-AA 

IIII  o.o&-a2o 

38-17 

0.2-a5 

Hydrocarbon  composition . 

nisio 

Aromaties,  percent . . 

Perafnn*,  nephthenm,  nleflnii . .  . . 

8-15 

_  (•) 

•  27 

(«) 

130 

Fleahpnlnt  (ifegrees  Fahrenheit)  (Tninlmnni) 

nos 

120 

Vosoo^ty,  oentlstokes . . . 

. D445 . 

LO-2.0 

XO-8.3 

•Remainder. 

>  Minimum. 

!  (3)  Diesel  fuel  meetng  the  following 

1  specflcations.  or  substantially  equvaleiit 

specifleatons  approved  by  the  Admlns- 
I  trator,  shall  be  used  in  service  accumula- 

I 

I 


ton.  The  grade  of  diesel  fud  recom- 
m^ded  by  the  engine  manufacturer, 
commercially  designated  as  “Tvpe  I-D^ 
or  “Type  2-D,”  shall  be  used. 
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Itatt 

ASTM  tMt  matbgd  Nw 

Typ«l-D 

Typ«»-D 

DCU . 

4U4 

OME 

S80-M 

MO-OO 

STO-UO 

410-480 

460-620 

470-640 

660-010 

500-660 

680-000 

n2R7  . 

40-44 

3S-40 

T>129ar  mfBQ 

0.06-0.20 

0. 2-0.5 

rus _  _ 

120 

lao 

r>44S _ 

1. 0-2.0 

2. 0-4.2 

(4)  Other  petroleum  distillation  fuel 
specifications: 

(i)  Other  petroleum  distillate  fuels 
may  be  used  for  testing  and  service  accu¬ 
mulation  provided  they  are  commercially 
available,  and 

(ii)  Information,  acceptable  to  the 
Administrator,  Is  provided  to  show  that 
only  the  designated  fuel  woxild  be  used  in 
customer  service,  and 

(ill)  Use  of  a  fuel  listed  under  para¬ 
graphs  (b)  (2)  and  (b)(3)  of  this  section 
would  have  a  detrimental  effect  on  emis¬ 
sions  or  durability,  and 

(iv)  Written  approval  from  the  Ad¬ 
ministrator  of  the  fuel  specifications  was 
provided  prior  to  the  start  of  testing. 

(5)  The  specification  range  of  the  fuels 
to  be  used  imder  paragraphs  (b)  (2),  (b) 
(3).  and  (b)(4)  of  this  section  shall  be 
reported  in  accordance  with  §  86.077-21 

(b)(3). 

§  86.112—78  Analytical  gases. 

(a)  Anals^er  gases. 

(1)  Gases  for  the  CO  and  COi  ana¬ 
lyzers  shall  be  single  blends  of  CO  and 
Co,  respectively  using  nitrogen  as  the 
diluent. 

(2)  Gases  for  the  hydrocarbon  ana¬ 
lyzer  shall  be  single  blends  of  propane 
using  air  as  the  diluent. 

(3)  Gases  for  NOx  analyzer  shall  be 
single  blends  of  NO  named  as  NOx  with 
a  maximum  NO,  concentration  of  5  per¬ 
cent  of  the  nominal  value  using  nitrogen 
as  the  diluent. 

(4)  Fuel  for  the  evaporative  emission 
enclosure  FID  shall  be  a  blend  of  60 
percent  helium  and  40  percent  hydro¬ 
gen  containing  less  than  1  ppm  equiva¬ 
lent  carbon  response. 

(5)  The  allowable  zero  gas  (air  or  ni¬ 
trogen)  impurity  concentrations  shall 
not  exceed  1  ppm  equivalent  carbon  re¬ 
sponse,  1  ppm  carbon  monoxide,  0.04 
percent  (400  ppm)  carbon  dioxide  and 
0.1  ppm  nitric  oxide. 

(6)  “Zero  grade  air”  Includes  artificial 
“air”  consisting  of  a  blend  of  nitrogen 
and  oxygen  with  oxygen  concentrations 
between  18  and  21  mole  percent. 

(b)  Calibration  gases  shall  be  trace¬ 
able  to  within  1  percent  of  NBS  gas 


standards,  or  EPA  gas  standards  or  other 
gas  standards  which  have  been  approved 
by  the  Administrator. 

(c)  Span  gases  shall  be  accurate  to 
within  2  percent  of  true  concentration, 
where  true  concentration  refers  to  NBS 
gas  standards,  EPA  gas  standards  or 
other  gas  standards  which  have  been 
approved  by  the  Administrator. 

§  86.113—78  EPA  Urban  Dynamometer 
Driving  Schedule. 

(a)  The  dynamometer  driving  sched¬ 
ule  is  listed  in  Appendix  L  The  driving 
schedule  is  defined  by  a  smooth  trace 
drawn  through  the  specified  speed  vs. 
time  relationships.  It  consists  of  a  non- 
repetitlve  series  of  idle,  acceleration, 
cruise,  and  deceleration  modes  of  vari¬ 
ous  time  sequences  and  rates. 

(b)  The  speed  tolerance  at  any  given 
time  on  the  dsmamometer  driving  sched¬ 
ule  prescribed  in  Appendix  I  or  as  printed 
on  a  driver’s  aid  chart  approved  by  the 
Administrator,  when  conducted  to  meet 
the  requirements  of  §  86.133  is  defined 
by  upper  and  lower  limits.  The  upper 
limit  is  2  mph  (3.2  kph)  higher  than  the 
hipest  point  on  the  trace  within  1  sec¬ 
ond  of  the  given  time.  The  lower  limit 
is  2  mph  (3.2  kph)  lower  than  the  lowest 
point  on  the  trace  within  1  second  of 
the  given  time.  Speed  variations  greater 
than  the  tolerances  (such  as  may  occur 
during  gear  changes)  are  acceptable 
provided  they  occmr  for  less  than  2 
seconds  on  any .  occasion.  Speeds  lower 
than  tiiose  prescribed  are  acceptable 
provided  the  vehicle  is  operated  at  maxi¬ 
mum  available  power  during  such  occur¬ 
rences.  When  conducted  to  meet  the  re¬ 
quirements  of  i  86.128  the  speed  toler¬ 
ance  shall  be  as  specified  above,  except 
that  the  upper  and  lower  limits  shall  be 
4  mph  (6.4  ^h) . 

(c)  Figure  B78-4  shows  the  range  of 
acceptable  speed  tolerances  for  typical 
points.  Figures  B78-4(a)  is  typicsd  of 
portions  of  the  speed  ctuwe  which  are 
Increasing  or  decreasing  throughout  the 
two  seccmd  time  interval.  Figure  B78-4 
(b)  is  typical  of  portions  of  the  speed 
curve  which  Include  a  maximum  or  mini¬ 
mum  value. 


I 


HOURS  I7O4<h-0MVIRS  TRACE,  AUOWAIIE  RANGE 


FIGURE  •78-4b-DIUVERS  TRACE,  ALLOWABU  RANGE 

§  86.114—78  Calibrations,  frequency  and 
overview. 

(a)  Calibrations  shall  be  performed  as 
specified  in  §§  86.115  through  86.122. 

(b)  At  least  yearly  or  after  any  main¬ 
tenance,  enclosure  background  emission 
measurements  shall  be  performed. 

(c)  At  least  monthly  or  after  any 
maintenance  which  could  alter  calibra¬ 
tion,  the  following  calibrations  and 
checks  shall  be  performed: 

(1)  Calibrate  toe  hydrocarbon  analyz¬ 
ers  (both  evaporative  and  exhaust  In- 
stnunents) ,  carbon  dioxide  analyzer, 
carbon  monoxide  analyzer,  oxides  of  ni¬ 
trogen  analyzer. 

(2)  Calibrate  toe  dynamometer.  If  the 
dynamometer  receives  a  weekly  per¬ 
formance  check  (and  remains  within 
calibration)  the  monthly  calibration 
need  not  be  performed. 

(3)  Perform  a  hydrocarbon  retention 
check  and  calibration  on  toe  evaporative 
«nlssion  enclosure. 

(d)  At  least  weekly  or  after  any  main¬ 
tenance  which  coxild  alter  calibration. 
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the  following  calibrations  and  checks 
shall  be  performed : 

(1)  Check  the  oxides  of  nitrogen  con¬ 
verter  efficiency,  and 

(2)  Perform  a  CVS  system  verification, 
and 

(3)  Run  a  performance  check  on  the 
dynamometer.  The  check  may  be  omit- 
t^  if  the  dynamometer  has  been  cali¬ 
brated  within  the  preceding  month. 

(e)  The  CVS  positive  displacwnent 
pvunp  or  Critical  Flow  Venturi  shall  be 
calibrated  following  initial  installation, 
major  maintenance  or  as  necessary  when 
indicated  by  the  CVS  system  verification 
(described  in  §  86.117) . 

(f)  Sample  conditioning  columns,  if 
used  in  the  CO  analyzer  train,  should  be 
checked  at  a  frequency  consistent  with 
observed  column  life  or  when  the  indica¬ 
tor  of  the  column  packing  begins  to  show 
deterioration. 

§  86.115—78  Evaporative  emi.sslon  en¬ 
closure  calibrations. 

The  calibration  of  the  evaporative 
emission  enclosure  consists  of  three 
parts:  Initial  and  periodic  determination 
of  enclosure  background  emissions;  ini¬ 
tial  determination  of  enclosure  internal 
volume:  and  periodic  hydrocarbon  reten¬ 
tion  check  and  calibration. 

(a)  Initial  and  periodic  determination 
of  enclosure  background  emissions.  Prior 
to  its  introduction  into  service,  annually 
thereafter,  and  after  repair,  the  enclos¬ 
ure  shall  be  checked  to  determine  that 
it  does  not  contain  materials  which  will 
themselves  emit  hydrocarbons. 

Proceed  as  follows: 

(1)  Zero  and  span  (calibrate  if  re¬ 
quired)  the  hydrocarbon  analyzer. 

(2)  Purge  the  enclosure  until  a  stable 
background  hydrocarbon  reading  is  ob¬ 
tained. 

(3)  Turn  on  the  mixing  blower  (if  not 
already  on) . 

(4)  Seal  enclosure  and  measure  back- 
groimd  hydrocarbon  concentration,  tem¬ 
perature  and  barometric  pressure.  These 
are  the  initial  readings  Chm,  Ti  and  Pbi 
for  the  enclosure  background  determina¬ 
tion. 

(5)  Allow  the  enclosure  to  stand  un¬ 
disturbed  without  sampling  for  four 
hours. 

(6)  Measure  the  hydrocarbon  concen¬ 
tration  on  the  same  FID.  This  is  the  final 
concentration,  Cncf.  Also  measure  final 
temperatiire  and  barometric  pressure. 

(7)  Calculate  the  mass  change  of  hy¬ 
drocarbons  in  the  enclosure  according  to 
the  equations  in  paragraph  (d) .  The  en¬ 
closure  background  emissions  shall  not 
be  greater  than  0.4g  for  the  4  hours. 

(b)  Initial  determination  of  enclosure 
internal  volume.  Prior  to  its  introduction 
into  service  the  enclosure  internal  volume 
shall  be  determined  by  the  following 
procedure. 

(1)  Carefully  measme  the  internal 
length,  width  and  height  of  the  enclosure, 
accoimting  for  irregularities  (such  as 
braces)  and  calculate  the  internal 
volume. 

(2)  Perform  an  enclosure  calibration 
check  according  to  paragraph  (c)  steps 
(1)  through  (7). 


(3)  If  the  calculated  mass  does  not 
agree  within  2%  of  the  injected  propane 
mass,  then  corrective  action  is  required. 

ic)  Hydrocarbon  retention  check  and 
calibration.  The  hydrocarbon  retention 
check  provides  a  check  upon  the  calcu¬ 
lated  volume  and  also  measures  the  leak 
rate.  Prior  to  its  introduction  into  service 
and  at  least  monthly  thereafter  the  en¬ 
closure  leak  rate  shall  be  determined  as 
follows: 

(1)  Zero  and  span  (calibrate  if  re¬ 
quired)  the  hydrocarbon  analyzer. 

(2)  Purge  the  enclosure  until  a  stable 
background  hydrocarbon  reading  is 
obtained. 

(3)  Turn  on  the  mixing  blower  (if  not 
already  on) . 

(4)  Seal  enclosure  and  measure  back¬ 
ground  hydrocarbon  cencentration,  tem¬ 
perature  and  barometric  pressure.  These 
are  the  initial  readings  Ch^,,,  Tj  and 
Pbi  for  the  enclosure  calibration. 

(5)  Inject  into  the  enclosure  a  meas¬ 
ured  of  pure  propane.  The  propane  may 
be  measured  by  volume  fiow  or  by  mass 
measurement.  The  method  used  to  meas¬ 
ure  the  propane  shall  have  an  accuracy 
and  precision  of  ±0.5%  of  the  measured 
value. 

(6)  After  a  minimum  of  five  minutes 
of  mixing,  analyze  the  enclosure  atmos¬ 
phere  for  hydrocarbon  content,  also  re¬ 
cord  temperatme  and  pressure.  These 
measurements  are  the  final  readings  for 
the  enclosure  calibration  as  well  as  the 
initial  readings  for  the  retention  check. 

(7)  To  verify  the  enclosure  calibration 
calculate  the  mass  of  propane  using  the 
measurements  taken  in  steps  (4)  and 
(6).  See  paragraph  (d).  This  quantity 
must  be  within  —2%  of  that  measured  in 
step  5  above. 

(8)  Allow  the  enclosure  to  remain 
sealed  for  a  minimum  of  four  hours 
without  sampling  and  with  the  mixing 
blower  operating.  After  four  hours  ana¬ 
lyze  the  enclosure  atmosphere  for  hy¬ 
drocarbon  content:  record  temperature 
and  barometric  pressure.  These  are  the 
final  readings  for  the  hydrocarbon  reten¬ 
tion  check. 

(9)  Calculate,  using  the  equations  in 
paragraph  (d)  and  the  readings  taken 
in  (6)  and  (8),  the  hydrocarbon  mass 
change.  It  must  be  less  than  ±0.4  g  or 
the  enclosure  cannot  be  used. 

(d)  Calculations.  The  calculation  of 
net  hydrocarbon  mass  change  is  used  to 
determine  enclosure  background  and 
leak  rate.  It  is  also  used  to  check  the 
enclosure  volume  measurements.  The 
mass  change  is  calculated  from  the  ini¬ 
tial  and  final  readings  of  hydrocarbon 
concentration,  temperature  and  pressiue 
according  to  the  following  equation: 

r  CncfPBf  CHriPBi”! 

MHO  =  kVXl0  *  - - 

Where: 

Mhc=  hydrocarbon  mass  change,  g 
Chc=  hydrocarbon  concentration  as  ppm 
carbon 

V  =  net  enclosure  volume,  ft*  (m*),  as 
measured  In  (b)(1)  above 
Pb  =  barometric  pressure.  In.  Hg(kPa) 

T=  enclosure  ambient  temperature, 
R(K) 


k=3.05 

for  SI  units,  k=  17.60 

i vindicates  Initial  reading 

f vindicates  final  reading 

Note. — Hydrocarbon  concentration  la 
stated  In  ppm  carbon,  that  la,  ppm  prc^ane 
x3.  Expressions  In  parenthesis  are  for  SI 
units. 

§  86.116—78  Dynamometer  calibration. 

(a)  The  dynamometer  shall  be  cali¬ 
brated  at  least  once  each  month  or  per¬ 
formance  verified  at  least  once  each  week 
and  then  calibrated  as  required.  The  cal¬ 
ibration  shall  consist  of  the  manufac¬ 
turer’s  recommended  calibration  proce¬ 
dure  plus  a  determination  of  the  dy¬ 
namometer  frictional  power  absorption 
at  50.0  mph  (80.5  kph) .  One  method  for 
determining  dsmamometer  frictional 
power  absorption  at  50.0  mph  (80.5  kph) 
is  described  below,  other  methods  may  be 
used  if  shown  to  yield  equivalent  results. 
The  measured  absorbed  road  power  in¬ 
cludes  the  dynamometer  friction  as  well 
as  the  power  absorbed  by  the  power  ab¬ 
sorption  unit.  The  djmamometer  is 
driven  above  the  test  speed  range.  The 
device  used  to  drive  the  dynamometer  is 
then  disengaged  from  the  dynamometer 
and  the  rolKs)  is  (are)  allowed  to  coast 
down.  The  kinetic  energy  of  the  system  is 
dissipated  by  the  dynamometer.  ITiis 
method  neglects  the  variations  in  roll 
bearing  friction  due  to  the  drive  axle 
weight  of  the  vehicle.  The  difference  in 
coastdown  time  of  the  free  (rear)  roll 
relative  to  the  drive  (front)  roll  may  be 
neglected  in  the  case  of  dynamometers 
with  paired  rolls.  These  procedures  shall 
be  followed: 

(1)  Devise  a  method  to  determine  the 
speed  of  the  drive  roll  if  it  is  not  already 
measured.  A  fifth  wheel,  revolution  pick¬ 
up,  or  other  suitable  means  may  be  used. 

(2)  Place  a  vehicle  on  the  d3ma- 
mometer  or  devise  another  method  of 
driving  the  dynamometer. 

(3)  Engage  the  inertial  flywheel  or 
other  inertial  simulation  system  for  the 
most  common  vehicle  mass  category  for 
which  the  dynamometer  is  used. 

(4)  Drive  the  dynamometer  up  to  50.0 
mph  (80.5  kph). 

(5)  Record  indicated  road  power. 

(6)  Drive  the  d5mamometer  up  to  60.0 
mph  (96.9  kph) . 

(7)  Disengage  the  device  used  to  drive 
the  dynamometer. 

(8)  Record  the  time  for  the  dyna¬ 
mometer  drive  roll  to  coastdown  from 
55.0  mph  (88.5  kph)  to  45  mph  (72.4 
kph) . 

(9)  Adjust  the  power  absorption  imit 
to  a  different  level. 

(10)  Repeat  steps  4  to  9  above  suf¬ 
ficient  times  to  cover  the  range  of  road 
power  used. 

(11)  Calculate  absorbed  road  power 
(HPd) .  See  paragraph  (c) . 

(12)  Plot  indicated  road  load  power  at 
50  mph  (80.5  kph)  versus  road  load 
power  at  5(Lmph  (80.5  kph)  as  shown  in 
Figure  B78-5. 

(b)  The  performance  check  consists  of 
conducting  a  dynamometer  coast-down 
at  one  inertia-horsepower  setting  and 
comparing  the  coast-down  time  to  that 
recorded  during  the  last  calibration.  If 
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the  coast-down  times  differ  by  more 
than  1  s,  a  new  calibration  Is  required. 

(c)  CalctUatUms.  The  road  load  power 
actually  absorbed  by  the  d3mamometer 
Is  calculated  from  the  following  equa¬ 
tion: 

HP^=(‘^)  (W/32.2)  (Vi’-V,*)/B60t 
Where: 

HPj=Power,  horsepower,  (kilowatts) 
W=Eq\ilvalent  Inertia,  lb  (Kg) 

Vj=Inltlal  Velocity,  ft/s  (m/s) 

(65  mph=88.6  kph=80.67  ft/s=24.58  m/s) 
Vj=Flnai  Velocity,  ft/s  (m/s) 

(45  mph=72.4  kph=66  ft/s=20.11  m/s) 


ROAO  LOAD  HOftSa>OWB(  AT  50  mph. 

IMURf  WS-t  — SOAO  lOAO  HOtSWOWBI,  AOUAl  W.  BNUCAnO 

t= elapsed  time  for  rolls  to  coast  from 
65  mpb  to  45  mpb  (88.5  kph  to  72.4  kph) 
(Expressions  In  parenthesis  are  for  SI 
units.)  When  the  coast  down  Is  from  55  to 
45  mph  (88.5  to  72.4  kph)  the  above  quota¬ 
tion  reduces  to: 

HP*=0.06073  (W/t) 


that  a  CVS  has  a  multiple  speed  drive,  a 
calibration  for  each  range  used  must  be 
performed. 

(2)  This  calibration  procedure  is  bsised 
(m  the  measur^ent  of  the  absolute 
values  of  the  pump  and  flowmeter 
parameters  that  relate  the  flow  rate  at 
each  point.  Three  conditions  must  be 
maintained  to  assure  the  accuracy  and 
Integrity  of  the  calibration  curve.  First, 
the  pump  pressures  should  be  measured 
at  taps  on  the  pump  rather  than  at  the 
external  piping  on  the  pump  inlet  and 
outlet.  Pressure  taps  that  are  mounted 
at  the  top  center  and  bottom  center  of 
the  pump  drive  headplate  are  exposed  to 
the  actual  pump  cavity  pressures,  and 
therefore  reflect  the  absolute  pressure 
differentials.  Secondly,  temperature  sta¬ 
bility  must  be  maintained  (hiring  the 
calibration.  The  laminar  flowmeter  is 


Barometric  pressure  (corrected) . Pb 

AmUent  temperature . Ta 

Air  temperature  Into  LFE _ _ ETI 

Pressure  depression  upstream  of  LFE... . EPl 

Pressure  drop  across  the  LFE  matrix . . EDP 

Air  temperature  at  CVS  pump  inlet . PTI 

Pressure  depressiou  at  CVS  pump  inlet . PPI 

Specific  gravity  of  manometer  fluid  (1.75  oil)...  Sp.  Gr. 

Pressure  head  at  CVS  pump  outlet . PPO 

Air  temperature  at  CVS  pump  outlet  (op-  PTO 
tional). 

Pump  rev(fiutions  during  test  period .  N 

Elap^  time  for  test  period . t 


sensitive  to  inlet  temperature  oscillations 
which  cause  the  data  points  to  be  scat¬ 
tered.  Gradual  changes  (±2*  P  <1.1*  C) ) 
in  temperature  are  acceptable  as  long 
as  they  occur  over  a  period  of  several 
minutes.  Finally,  all  connections  between 
the  flowmeter  and  the  (TVS  pump  must 
be  absolutely  void  of  any  leakage. 

(3)  During  an  exhaust  emission  test 
the  measurement  of  these  same  pump 
parameters  mables  the  user  to  calculate 
the  flow  rate  from  the  calibration  equa¬ 
tion. 

(4)  Connect  a  system  as  shown  in 
Figure  B78-6.  Although  particular  types 
of  equipment  are  shown,  other  configura¬ 
tions  that  yield  equivalent  results  may  be 
used  if  approved  in  swlvance  by  the  Ad¬ 
ministrator.  For  the  system  Indicated, 
the  following  data  with  given  accuracy 
are  required: 


in.  Hg  (kPa) . ±.01  in.  Hg  (±.084  kPa). 

•F(*C) . ±.5»P  (±.28^3). 

"F  (“O . ±.1‘'F  (±.(M6‘’C). 

in.  HjO  (kPa) . ±.05  in.  HK)  (±.012  kPa). 

in.  HiO  (kPa) _ ±.005  in.  HiO  (±.001  kPa). 

“F  ("O . ±.5»F  (±J28"C). 

in.  fluid  (kPa)....  ±.05  in  Fluid  (±.022  kPa). 


in.  fluid  (kPa) _ ±  .05  in.  Fluid  (±  .022  kPa) . 

'F  (”C) . ±.5°F  (±.28“C). 

Revs . 

s.. . . ±.05  8. 


Calibration  data  measurements 


Parameter  Symbol  Units  Tolerances 


for  SI  units, 

HPj=0.09984  (W/t) 

§  86.117-78  CVS  calibration. 

The  CVS  (Constant  Volume  Sampler) 

Is  calibrated  using  an  accurate  flowmeter 
and  restrictor  valve.  Measurements  of 
various  parameters  are  made  and  related 
to  flow  through  the  unit.  Procedures  used 
by  EPA  for  both  PDP  (Positive  Displace¬ 
ment  Pump)  and  CFV  (Critical  Flow 
Venturi)  are  outlined  below.  Other  pro¬ 
cedures  yielding  equivalent  results  may 
be  used  if  approved  in  advance  by  the 
Administrator.  After  the  calibration 
curve  has  been  obtained,  verification  of 
the  entire  system  can  be  performed  by 
Injecting  a  known  mass  of  gas  into  the 
system  and  comparing  the  mass  indicated 
by  the  system  to  the  true  mass  injected. 
An  Indicated  error  does  not  necessarily 
mean  that  the  calibration  is  wrong, 
since  other  factors  can  influence  the  ac¬ 
curacy  of  the  system,  e.g.  analyzer  cali¬ 
bration.  A  verification  pr(K:edure  is 
found  In  paragraph  (c) . 

(a)  PDP  calibration. 

(1)  The  following  calibration  proce¬ 
dure  outlines  the  equipment,  the  test 
configuration,  and  the  various  parame¬ 
ters  which  must  be  measvured  to  establish 
the  flow  rate  of  the  constant  volume 
sampler  pump.  All  the  parameters  re¬ 
lated  to  the  pump  are  simultaneously 
measured  with  the  parameters  related  to 
a  flowmeter  which  is  connected  in  series 
with  the  pvunp.  The  colculated  flow  rate 
ft  Vnito-  (At  pump  inlet  absolute  pressure 
and  temperature)  can  then  be  plotted 
versus  a  correlation  function  which  is  the 
value  of  a  specific  combination  of  pump 
parameters.  The  linear  equation  which 
relates  the  piunp  flow  and  the  correlation 
function  Is  then  determined.  In  the  event 


(5)  After  the  system  has  been  con¬ 
nected  as  shown  in  Figiire  B78-6,  set  the 
variable  restrictor  In  the  wide  open  posi¬ 
tion  and  run  the  CVS  pump  for  twenty 
minutes.  Record  the  calibration  data. 

(6)  Reset  the  restrictor  valve  to  a 
more  restricted  condition  in  an  incre¬ 
ment  of  pump  Inlet  depression  (about 
4"  H2O  (1.0  kPa)  that  will  yield  a  mini¬ 
mum  of  six  data  points  for  the  total  cali¬ 
bration.  Allow  the  system  to  stabilize  for 


3  minutes  and  repeat  the  data 
acquisition. 

(7)  Data  analysis : 

(i)  The  air  flow  rate,  Qs,  at  each  test 
point  is  calculated  in  standard  (nibic  feet 
per  minute  from  the  flowmeter  data  us¬ 
ing  the  manufacturer’s  prescribed 
method. 

(il)  The  air  flow  rate  is  then  converted 
to  pump  flow,  Vo,  in  cubic  feet  per  revo- 
luticm  at  absolute  pump  inlet  temper¬ 
ature  and  pressure. 
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Qs  T,  29:92 
n  ^  828  ^  P, 

Where: 

Vo=Pump  flow,,ttVxevolutloa.  (taVnvf>lu> 
tlon)  atTp.Pp. 

Q&=M6ter  air  flow  ratfe  In  standtopd  cntMe 
feet  per  minute,  standard 'conditions  are 
OB*  P.29:29  in.  ^  (00*0. 101.3  hPa^. 

u=Pump  speed  reviflutlons  per  minuita. 

Tp=Pump  inlet  tempnature,  B.XK)- 
=Pn+460 


Q,=P»6w 

dUcsMnMMeBsMclHa 
P— AbMtate  prasave 

T^Alsolutt  tenqientore 


Tlie  oaittHratton  procedure  described 
b^ow  establishes  the  value  of  the  call<- 


bration  coefficient  atmeasured'values^of 
pressure,  temperature  and  air  flbw. 

(2)  The  manufacturer’s  recommended 
procedure  shall  be  followed  for  calibrat¬ 
ing  electronic  portions  of  the  CFV. 

(3)  Measurements  necessary  for  flbw 
calibration  are  as  follows: 


GaUbratiomi  data  mt'osurcments 


for  ai  units,  Tp=PTI+278 
Pii=  Absolute  pump  Inlet  pressure.  In  Hg 
(kPa)  =Pb-PPI  (SP.GB./ia.a7) 
tor  SI  units,  Ppi=PB— PPI 
Where: 

Pis = barometric  pressure,  in.  Hg  (kPa)' 
PPI=Pump'  inlet  depreeston,  In.  fluid 
(kPa) 

BP:  <3SEL=Bpteilic  gravity  of'  manometer 
fluid  relative  to  water. 

(lii)  The  correlation  function  at  each 
test  point  is  then  calculated  ftom*  the 
calibration  data: 


Wbcte; 

Jir,= Correlation  function. 

APp^Tiie  pressure  differential  from  pniup  inlet  te 
pump  oatM,  in.  HfctbPal' 

-P.-Pr 

P,= Absolute  pump  outlet  pressure,  In.  Hg  (KPa) 

=  Ps+PPO  (8p.  Gt.fnsST) 
lorSl  mfft*;  P;=^»4-PPO 

Where: 

PPO  Freasaie  lieadat  pomp  outlet,  in.  ffoid  (kPa) 

(IvJ  At  linear  least  squares  fit  is  per- 
foimedi  tn  generate  the  calibration  equa- 


Paramettr 

Symbol 

tlnlts 

Tolerwiesr 

BaEometdc  Pressure  (corrected) . . 

Alrtempeesttire,  flowmeter. . 

Preanra  dC|»wrton  imstteaMi.'ot  LFB . 

Pressure  drop  across  LFE  jaaliix . 

Air  flow . 

Fb 

ETI 

EPl 

EDP 

Q* 

.  PPI 

in.  Hg  (KPa) . 

”F(*C) . 

in.  HH)  (KPa) . . 

in.  UK)  (KPa) . 

ft/mln.  (m/mln.)... 
in.  fluid  (KPa) . 

...  *.01  in.  Hg  (*.084  KPa). 

...  *.rF  (-r.ofirc). 

...  *.05.  in  HjO  (*.012  KPa). 

...  *.(»oiii.  UK*  (*.001  KPa). 

...  *.5%. 

...  *. 05 4n.  fluid  {*.022  kPa). 

Te—iy  atnre  at  veotuii  intet. . . . 

SpecUk  gravity  of:  manometer  fluid' (1179 
(dl): 

.  T,. 

Sp.'  Of; 

“F  (»C) . 

...  *.5'>F  (*.28*C). 

(4T  Setup  equipment  as  siiown  in  Fig¬ 
ure  B78-7  and  check  for  leaks.  Any  IBake 
between  the  flow  measuring-  device  and 
the  critical  flbw  venturi  will  seriously 
affect  the  accuracy,  of  the  calibration: 

(5)  Set.  the  variable  flow  restrictor  to 
the  open  position,  start  the  blbwer  and 
allow  the  system  to  stablUre,  Record 
data.from  all  instruments. 

(6)  vary  the  flow  restrictor  and  make 
at  least  8  readings  across  the  critical 
flow  range  of  the  venturL 


(7)  DUta  analifsis:.ThB  data' reeorded 
during  the  calibration  are  to  be  used:  in 
the  following  calculations; 

(i)  The  air  flow  rate,  Qs„at  each  test 
point  is  calculated  in  standard' cubic  feet 
per.  minute  from  the  flow-  meter  data 
using  the'  manufacturer’s  prescribed 
method. 

(11)  Calculate  values  of'  thc'cMibra- 
tion  coefficient  for  each  test  point: 


tions  whiolrhove  the  forms: ' 

v,=m-M{x:v 

n=A-fl(a2^,) 

Di,  it,  A-,  and.  B  axA  tbs.  slope-iutercept  cuustauts 
dtacjf  Utig  ttle  lines; 

(&>,  A  CVS  system  that  has  multiple 
speeds  should  be  calibrated  on  each  speed 
iised.  ’The  calibration  curves  generated 
fbr  the  ranges  will'  be-  approximately 
parallel  and  the  intercept  vaiUes,  D«r, 
will  increase  as  the  pump  flow  range 
deoreases. 

(9)'  If  the  calibration-  has  been'  per- 
fbrmed  carefully,,  thr  calculated  values 
fronr  the  equa-tton-wlU  Be' within  ±:0i5ir% 
of  the  measured  value  of  Vo.  Values  of  M 
will: vary  from  one  pump  to  another,. but 
values  oTDa  for  pumps  of  the  same  make, 
model;  and  range  should  agree  within 
±3%  of  each  other;  Particulate  infiUx 
from  use- will  caiKe  the  pump- slip  tb  de¬ 
crease  as  reflectetf  by  lower  values  for 
Sf.  Calibrations  should  be  performed'  at 
pump  start-up  and  after  major  maintC'- 
nance  to  assure  the  stability  of  the  pump 
slip  rate.  Analysis  of  mass  injection  data 
-will  also  reflect  pump  slip  stabilltsr; 

(b)  CFV  calibration. 

(1)  Calibration  of  the.  Critical  Flow 
Venturi  (CFV)  is  based  upon  the  flow 
equation  for  a  critical  venturL  flow 
is  a  fimctlon  of  inlet  pressxire  and 
temperaturev 
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noun  ■rM-coMc  flow  CNORMO 

K.- 

Q,=Flow  rate  in  standard  cubic  feet  per  minute, 
standard  conditions  are  68°  F,  29.02  in.  Hg 
(20“  C.  101.3  kPa). 

r,=Temperature  at  Tcnturl  inlet,  R(K). 

P,=  Pressure  at  venturi  iniet,  mm  Hg  (kPa) 

=  Pa-PP/(Sp.  Or./13.57). 
fcr  81  units  P.=Ps-PP/ 

Where; 

PP/=Venturi  inlet  pressure  depression,  in.  fluid 
(kPa). 

Sp.  Or. = Specific  gravity  of  manometer  fluid,  relative 
to  water. 


(iii)  Plot  Kt  as  a  function  of  venturi 
inlet  pressure.  For  sonic  flow  K,  will  have 
a  relatively  constant  value.  As  pressure 
decreases  (vacuum  increases)  the  ven¬ 
turi  becomes  imchocked  and  Kt  de¬ 
creases.  See  Figure  B78-8. 

(iv)  For  a  minimum  of  8  points  in  the 
critical  region  calculate  an  average  Kt 
and  the  standard  deviation. 

(v)  If  the  standard  deviation  exceeds 
0.3%  of  the  average  Kt  take  corrective 
action. 

(c)  CVS  System  Verification.  The  fol¬ 
lowing  “gravimetric”  technique  can  be 
used  to  verify  that  the  CVS  and  analyti¬ 
cal  instruments  can  accurately  measure 
a  mass  of  gas  that  has  been  injected  into 
the  system.  (Verification  can  also  be  ac¬ 
complished  by  constant  flow  metering 
using  critical  flow  orifice  devices.) 

(1)  Obtain  a  small  cylinder  that  has 
been  charged  with  pure  propane  or  car¬ 
bon  monoxide  gas  (caution — carbon 
monoxide  is  poisonous). 

(2)  Determine  a  reference  cylinder 
weight  to  the  nearest  0.01  grams. 

(3)  Operate  the  CVS  in  the  normal 
manner  and  release  a  quantity  of  pure 
propane  or  carbon  monoxide  into  the 
system  during  the  sampling  period  (ap¬ 
proximately  5  minutes). 

(4)  The  calculations  of  $  86.138  are 
performed  in  the  normal  way  except,  in 
the  case  of  propane.  The  density  of  pro¬ 
pane  (17.30  g/ft*/carbon  atom  (0.6109 
kg/m’/carbon  (atom))  is  used  in  place 
of  the  density  of  exhaust  hydrocarbons. 
In  the  case  of  carbon  monoxide,  the  den¬ 
sity  of  32.97  g/ft’  (1.164  kg/m’)  is  used. 

(5)  The  gravimetric  mass  is  subtracted 
from  the  CVS  measured  mass  and  then 
divided  by  the  gravimetric  mass  to  deter¬ 
mine  the  percent  accuracy  of  the  sys¬ 
tem. 

(6)  The  cause  for  any  discrepancy 
greater  than  ±2%  must  be  found  and 
corrected. 


§  86.11B-78  Hydrocarbon  analyzer  cal¬ 
ibration. 

The  FID  hydrocarbon  analsfzer  shall 
receive  the  following  initial  and  periodic 
calibration  (The  HFID  shall  be  operated 
to  a  set  point  ±10“  F  (±  5.5“  C)  between 
300  and  390“  F  (149  and  199“  C) . 

(a)  Initial  and  periodic  optimization 
of  detector  response.  Prior  to  its  intro¬ 
duction  into  service  and  annually  there¬ 
after  the  FID  hydrocarbon  analyzer  shall 
be  adjusted  for  optimum  hydrocarbon 
response: 

(1)  Follow  the  manufacturer’s  instruc¬ 
tions  for  Instrument  startup  and  basic 
operating  adjustment  \ising  the  appropri¬ 
ate  fuel  and  zero  grade  air. 

(2)  Optimize  on  the  most  common  op¬ 
erating  range.  Introduce  into  the  ana¬ 
lyzer,  a  propane  in  air  mixture  with  a 
propane  concentration  equal  to  approxi¬ 
mately  90%  of  the  most  common  operat¬ 
ing  range. 

(3)  Select  an  operating  fuel  flow  rate 
that  will  give  near  maximum  response 
and  least  variation  in  response  with 
minor  fued  flow  variations. 

(4)  To  determine  the  optimum  air 
flow,  use  the  fuel  flow  setting  determined 
above  and  vary  air  flow. 

(5)  After  the  optimum  flow  rates  have 
been  determined,  they  are  recorded  for 
future  reference. 

(b)  Initial  and  periodic  determination 
of  oxygen  effect.  Prior  to  its  introduction 
into  service  and  at  least  annually  there¬ 
after  the  FID  hydrocarbon  analyzer  shall 
be  checked  to  determine  the  effect  of  oxy¬ 
gen  in  the  sample  upon  Instrument 
response: 

(1)  Zero  the  analyzer  on  nitrogen 
(N,)  zero  gas;  check  the  zero  by  using 
zero  grade  air;  differences  in  zero  read¬ 
ing  of  more  than  2%  wUl  require  cor¬ 
rective  action. 

(2)  The  following  blends  of  propane 
shall  be  used  to  determine  the  effect  of 
oxygen  (O  .)  in  the  sample. 


Propane  In  N. 

Propane  in  9.5  to  10.5%  O,,  balance  N, 
Propane  in  zero  grade  air 

The  volume  concentration  of  propane 
in  the  mixtures  should  be  equal  to  ap¬ 
proximately  90%  of  the  most  common 
operating  range.  The  zero  shall  be 
checked  after  each  mixture  is  measured. 
If  the  zero  has  changed,  the  measure¬ 
ment  shall  be  repeated. 

(3)  If  the  response  to  propane  in  air 
differs  by  more  than  3%  from  the 're¬ 
sponse  to  propane  in  the  10%  O-/90%  N* 
mixture,  or  differs  by -more  than  5% 
from  the  response  to  propane  in  Ni  cor¬ 
rective  action  will  be  required. 

(4)  If  the  response  to  propane  in  Ni 
differs  by  more  than  2%  from  the  re¬ 
sponse  to  propane  in  10%  05/90%  Nt  cor¬ 
rective  action  will  be  required. 

(c)  Initial  and  periodic  calibration. 
Prior  to  its  introduction  into  service 
and  monthly  thereafter  the  FID  hydro¬ 
carbon  analyzer  shall  be  calibrated  on  all 
normally  used  Instrument  ranges.  Use 
the  same  flow  rate  as  when  analyzing 
samples. 


(1)  Adjust  analyzer  to  optimize  per¬ 
formance. 

(2)  Zero  the  hydrocarbon  analyzer 
with  zero  gnrade  air. 

(3)  (Calibrate  on  each  normally  used 
operating  range  with  propane  in  air  cali¬ 
bration  gases  having  nominal  concen¬ 
trations  of  50  and  100%  of  that  range. 

§  86119—78  Carbon  monoxide  analyzer 
calibration. 

The  NDIR  carbon  monoxide  analyzer 
shall  receive  the  following  initial  and  pe¬ 
riodic  calibrations: 

(a)  Initial  and  periodic  interference 
check.  Prior  to  its  introduction  into  serv¬ 
ice  and  annually  thereafter  the  NDIR 
carbon  monoxide  analyzer  shall  be 
checked  for  response  to  water  vapor  and 
CO=: 

(1)  Follow  the  manufacturer’s  in¬ 
structions  for  instriunent  startup  and 
operation.  Adjust  the  analyzer  to  opti¬ 
mize  performance  on  the  most  sensitive 
range. 

(2)  Zero  the  carbon  monoxide  ana¬ 
lyzer  with  either  zero  grade  air  or  zero 
grade  nitrogen. 

(3)  Bubble  a  mixture  of  3%  COt  in  Ns 
through  water  at  room  temperature  and 
record  analyzer  response. 

(4)  An  analyzer  response  of  more  than 
1%  of  ful  scale  for  ranges  above  300 
ppm  full  scale  or  of  more  thna  3  ppm 
on  ranges  below  300  ppm  full  scale  will 
require  correction  action.  (Use  of  condi¬ 
tioning  columns  is  one  form  of  correc¬ 
tive  action  which  may  be  taken.) 

(b)  Initial  and  periodic  calibration. 
Prior  to  its  introduction  into  service  and 
monthly  thereafter  the  NDIR  carbon 
monoxide  analyzer  shall  be  calibrated. 

(1)  Adjust  the  analyzer  to  optimize 
performance. 

(2)  Zero  the  carbon  monoxide  ana¬ 
lyzer  with  either  zero  grade  air  or  zero 
grade  nitrogen. 

(3)  Calibrate  on  each  normally  used 
operating  range  with  carbon  monoxide  in 
Ns  calibration  gases  having  nominal  con¬ 
centrations  of  15,  30,  45,  60,  75,  and  90% 
of  that  range.  For  each  range  calibrated, 
if  the  deviation  from  a  least-squares 
best-flt  straight  line  is  2%  or  less  of  the 
value  at  each  data  point,  concentration 
values  may  be  calculated  by  use  of  a 
single  calibration  factor  for  that  range. 
If  the  deviation  exceeds  2%  at  any  point, 
the  best-fit  non-linear  equation  which 
represents  the  data  to  within  2%  of  each 
test  point  shall  be  used  to  determine  con¬ 
centration. 


§  86.120—78  Oxides  of  nitrogen  analyzer 
calibration. 

’The  chemiluminescent  oxides  of  nitro¬ 
gen  analyzer  shall  receive  the  following 
initial  and  periodic  csdibration. 

(a)  Prior  to  its  introduction  into  serv¬ 
ice  and  weekly  thereafter  the  chemilum¬ 
inescent  oxides  of  nitrogen  analyzer  shall 
be  checked  for  NO,  to  NO  converter  eflS- 
ciency.  Figure  B78-9  is  a  reference  for 
the  following  steps: 

(1)  Follow  the  manufacturer’s  in¬ 
structions  for  instrument  startup  and 
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operation.  Adjust  the  analyaer  to  opti¬ 
mize  performance. 

(2)  Zero  the  oxides  of  nitrogen  ana¬ 
lyzer  with  zero  grade  air  or  zno  grade 
nitrogen. 

(3)  Connect  the  outlet  of  the-  NOx 
generator  to  the  sample- Inlet  of  the  ox¬ 
ides  of  nitrogen  anidj^er  which  has  bem- 


set  to  the  most  common  operating  range. 

(4r<  fiitroduoe  into -the  NOX- generator 
anaUrzer-system  an  NO  in  nitrogen  <Nt>* 
mixture  with  a  NO  concentration  equ^’ 
tO-approximE^ly  80%  of  the  most  com-  - 
mm  operating  range.  The  NOt  content  of 
the  gsis  mixture  shall  be  less  than  >5%  of 
the  NO  oonoentration. 

R.OW  CONTROl 
SOLENOID  VALVE 


(S)  ZerO'the  oxides  of  nitrogen  ana¬ 
lyser  with  zero  grade  air  or  zero  grade 
nitrogen. 

(3)'  Calibrate  on  each  normally  used 
operating  range  with- NO  in  Ni  calibra¬ 
tion' gases  with  nominal  concentrations 
ofSO  and  100%  of  that  range. 


§.86.121-7A  Carbon. 
calibnUion. 


dioxide  analyzer 


(SEE  FlGu  B7aa-FOir SYMBOL  lEGENOV 
RGURE  an-S  —NO*  CONVERTER  EFFICIENCY'DITECTbR 


(5)  With  the  oxidea  of  nitrogen  ana- 
lyzer  in •  the  NO  mode,,  record,  the  oon- 
centration.  of  NO  indicated  by  the 
analyzer. 

(6)  Turn  on. the  NOX' generator.  Qi  (or. 
air)  supply  and-  adjust  the  Oi  (or.  air) 
flbw  rates  so. that -^e  NO  inihcated  by 
the  analyzer  is  about  10%  Ibss  than  in- 
dicated.  in  step  5.  Record  the  concen¬ 
tration  of  NO'  in  this  NO'  -f  Oi  mixture. 

(7)  Switch,  the  NOx.  generator  to  the 
generation,  mode  and  adjust,  the  genera¬ 
tion  rate  so.  that,  the  NO.  measured,  on. 
the.  analyzer  is.  2Q%  of  that,  measured-' 
in  step  5.  Thera  must  be  at.  least  10.% 
imreacted  NO  at  this  point.  Record  the 
concentration  of  residual  NO. 

(8)  Switch  the  oxides  of  nitrogen  ana¬ 
lyzer  to  the  NOx  mode  and  measure  total 
NOx.  Record  this  value. 

(9)  Switch  off  the  NOx  generation  but 
maintain  gas  flow  through  the  system. 
The  oxides  of  nitrogen  analyzer  will  in¬ 
dicate  the  NOx  in  the  NO+Oi  mixture. 
Record  this  value. 

(10)  Turn  off  the  NOx  generator  Oj 
(or  air)  supply.  The  analyzer  will  now 


indicate  the  NOx  in  the  original)  NO  in. 
N«  mixture.  This  value  should  be  no .mniQ. 
than  5%  above-  the  value,  indioxted:  in. 
step  4. 

(11)  Calculate  the  efBc^ency-  of  the. 
NOX  converter  by  substituting  the  oon- 
centrations  obtained  into  the  fbllbwiiig 
equation:. 


where 

a  =tsomwitt'  Btton  obtained  Ih  eteirSP 
bszooneentcaitton  obtainBdin‘ate|r'& 
o=OQncantCTitlon  obtain  eddn  step  &. 
d= concentration  obtained  in  step,  7 

If  converter  efiBciency  is  not  greater  than 
90%  corrective  action  will  be  required. 

(b)  Initial  and  periodic  calibration. 
Prior  to  its  introduction  into  service  and 
monthly  thereafter  the  chemilumi¬ 
nescent  oxides  of  nitrogen  analyzer  shall 
be  calibrated  on  all  normally  used  in¬ 
strument  ranges.  Use  the  same  flow  rate 
as  when  analsrzing  samples.  Proceed  as 
follows: 

(1)  Adjust  analyzer  to  optimize  per¬ 
formance. 


Ptlor  to  its  introduction  into  service 
and.  monthly  thereafter  the  NDIR  car- 
ben-.dloxide  analyzer  shall  be  calibrated: 

(a)  Follow  the  manufeusturer’s  in- 
stmotions  for  instrument  startup  and  op- 
exsctton.  Adjiist:  ther  analyzer  to  optimi^ 
performance. 

(b)  Zero- the  caiixm  dioxide:  analsrzer 
with  either  zero  grade  air  or  z^o  grade 
nitrogen. 

(o)'  CalibrEde  on.  each  normally  used 
operating.range  with  carbon  dioxide  in 
Ni  calibration  gases  with- nominal  oon- 
centi-ations  of  18,  30,  4S,  60,  76,  smd  90% 
of  that  range.  For  evdi  range  calibrated, 
if  the  deviation  from'  a-  least-squares 
best-fit  straight  line  is  2%  or  less  of.  the 
value  at  each  data,  point,  concentration, 
values  may  be  calculated  by  use  of  a 
single  calibration  fEUJtor  for  that-  range. 

If  the  deviation  exceeds  2%  at  any  point, 
the-  bnt-flt  non-linear  equation  which 
represents  the  data>tb  within  2%  of  each 
test  point  shall  be  used  to  determine 
concentration. 

§  86.122—78  Calibration  oT  other  equip¬ 
ment. 

Other  test  equipment  used*  for- testing 
shall  be- calibrated,  as  often,  as  required 
by  the  manufacturer  or  as  necessary  ao- 
conling  togood'practice.- 

§'86.123^78'  Test'  procedures,  overviHr. 

The- prooediu-es  describediin  this  and. 
subsequent  sections  are  used  to  deter¬ 
mine  the  oonformity  of  vehicles  with  the 
sttuidards  set  fortht  in  Subpart  A  for 
light  duty  vehicles  and.light  duty-  trucks. 

(a) ‘  The  ovezall'  test  consists  of.  pre¬ 
scribed  sequences  of  fueling,  parking  and 
operating  oonditions.  V^tdes  are  either 
tasted  fon  only  exhavist  onissions  or  are- 
tasted  for  exhaust  and  evaporative  emis- 
skotK  The  evaporative  portian  of  the  test 
prooedureocDiUB  beforeand  after  the  ex¬ 
haust  emission!  test;  and;. in> some  cases, 
during  the-  eadiaust  emission  test. 

(b) '  The  exhaust  emisston>  test  is 
deripxed  tb>detarniine  hydrocarbon,  oar- 
bani  monoxidt..  and:  oxides  ofr  nitrogen 
mass;  emissions'-  whlls'  simulating  an 
average‘tklp!inamuiinm  area.of  7i5<mile8 
(42.C  iaa) .  The'  test:  oondstb  of  engine 
startups  and'  vehicle  operation,  on  a 
chassis  dynamometer,  through  a  speci¬ 
fied  driving  schedule.  A  proportional 
part  of  the  diluted  exhaust  emissions  is 
collected  continuously  for  subsequent 
analysis,  using  a  constant  volume  (varia¬ 
ble  dilution)  sampler.  (Diesel  dilute  ex¬ 
haust  is  continuously  analyzed  for  hy¬ 
drocarbons  using  a  heated  sample  line 
and  analjrzer) . 

(c)  The  evaporative  mission  test  (gas¬ 
oline  fueled  vehicles  only)  is  designed 
to  determine  hydrocarbon  evaporative 


%Eff; 


X  lot 


FEDERAL  REGISTER,  VOL  41,  NO.  8 — TUESDAY,  JANUARY  n;  TVTB 


PROPOSED  RULES 


20:« 


emissions  as  a  consequence  of  diurnal 
temperature  fluctuation,  urban  driving, 
and  hot  soaks  during  parking.  It  is  asso- 
ciited  with  a  series  of  events  representa¬ 
tive  of  a  motor  vehicle’s  operation,  which 
result  in  hydrocarbon  vapor  losses.  The 
test  procedure  is  designed  to  measure: 

(1)  Diurnal  breathing  losses  resulting 
from  daily  temperature  changes,  meas¬ 
ured  by  the  enclosure  technique; 

(2)  Running  losses  from  suspected 
sources  (if  indicated  by  engineering 
analysis  or  vehicle  inspection)  resulting 
from  a  simulated  trip  on  a  chassis  dyna¬ 
mometer,  measured  by  carbon  traps;  and 

(3)  Hot  soak  losses  which  result  when 
the  vehicle  is  parked  and  the  hot  engine 
is  turned  off,  measured  by  the  enclosure 
technique. 

(d)  Except  in  cases  of  component  mal¬ 
function  or  failure,  all  emission  control 
systems  installed  on  or  incorporated  in 
a  new  motor  vehicle  shall  be  functioning 
during  all  procedures  in  this  subpart. 
Maintenance  to  correct  component  mal¬ 
function  or  failure  shall  be  authorized  in 
accordamce  with  §  86.077. 

§  86.124—78  Transmissions. 

(a)  All  test  conditions  shall  be  run 
with  automatic  and  automatic  stick  shift 
transmissions  in  “Drive”  (highest  gear) ; 
manual  transmissions  shall  be  run  in 
highest  gear,  except  as  noted.  Automatic 
stick -shift  transmissions  may  be  shifted 
as  manual  transmissions  if  requested  by 
the  manufacturer. 

(b)  Cars  equipped  with  free-wheeling 
or  overdrive  units  shall  be  tested  with 
these  units  locked  out  of  operation. 

(c)  Idle  modes  shall  be  run  with  auto¬ 
matic  transmissions  in  “Drive”  and  the 
wheels  braked,  manual  transmissions 
shall  be  in  gear  with  the  clutch  disen¬ 
gaged;  except  first  idle,  see  §§  86.132  and 
86.133. 

(d)  The  vehicle  shall  be  driven  with 
minimum  accelerator  pedal  movement  to 
maintain  the  desired  speed. 

(e)  Acceleration  modes  shall  be  driven 
smoothly.  Automatic  transmissions  shall 
shift  automatically  through  the  normal 
sequence  of  gears;  manual  transmissions 
shall  be  shifted  as  recommended  by  the 
manufacturer  with  the  operator  releas¬ 
ing  the  accelerator  pedal  during  each 
shift  and  accomplishing  the  shift  with 
minimum  time.  If  the  vehicle  cannot  ac¬ 
celerate  at  the  specified  rate,  the  vehicle 
shall  be  operated  with  the  accelerator 
pedal  fully  depressed  until  the  vehicle 
speed  reaches  the  value  prescribed  for 
that  time  in  the  driving  schedule. 

(f)  The  deceleration  Anodes  shall  be 
run  in  gear  using  brakes  or  accelerator 


pedal  as  necessary  to  maintain  the  de¬ 
sired  speed.  Manual  transmission  vehicles 
shall  have  the  clutch  engaged  and  shall 
not  change  gears  from  the  previous  mode. 
For  those  modes  which  decelerate  to 
zero,  manual  transmission  clutches  shall 
be  depressed  when  the  speed  drops  be¬ 
low  15  mph  (24.14  kph),  when  engine 
roughness  is  evident,  or  when  engine 
stalling  is  imminent. 

(g)  Manual  transmissions  will  be  down 
shifted  at  the  beginning  of  or  during  a 
power  mode  if  recommended  by  the  man¬ 
ufacturer  or  if  the  engine  obviously  is 
lugging. 

(h)  If  shift  speeds  are  not  recom¬ 
mended  by  the  manufacturer,  manual 
transmission  vehicles  shall  be  shifted 
from  first  to  second  gear  at  15  mph  (24.14 
kph) ,  from  second  to  third  gear  at  25 
mph  (40.23  kph),  and,  if  so  equipped, 
from  third  to  fourth  gear  at  40  mph 
(64.37  kph).  Fifth  gear,  if  so  equipped, 
may  be  used  at  the  manufacturer’s 
option. 

(i)  If  a  four-  or  five-speed  manual 
transmission  has  a  first  gear  ratio  in  ex¬ 
cess  of  5:1,  follow  the  procedure  for 
three-  or  four-speed  vehicles  as  If  the 
first  gear  did  not  exist. 

§  86.125—78  Road  load  power  and  in¬ 
ertia  weight  determination. 

(a)  Flsrwheels,  electrical  or  other 
means  of  simulating  intertia  as  shown  in 
the  following  table  shall  be  used.  If  the 
equivalent  Inertia  specified  is  not  avail¬ 
able  on  the  dynamometer  being  used,  the 
next  higher  equivalent  inertia  (not  to 
exceed  250  lbs)  available  shall  be  used. 


Loaded  vehicle  weight 
(pounds) 

Enui  valent 
inertia 
weight 
(pouneb) 

Road  load 
power  at 
.50  mplf 
(horsepower) 

Up  to  1.125 . 

1,000 

5.9 

1.126  to  1.375 . 

1,250 

6.5 

1.376  to  1.625 . 

1,.500 

,  7.1 

1.626  to  1.875 . 

1.7.50 

7.7 

1,876  to  2,125 . 

2,000 

8.3 

2,126  to  2,375 . 

2.250 

8.8 

2,376  to  2.625 . 

2.500 

9.4 

2,626  to  2.875 . 

2,750 

0.9 

2.876  to  3.250 . 

3,000 

10.3 

3.251  to  3.750 . 

3,500 

11.2 

3.751  to  4.250 . 

4.000 

12,0 

4.251  to  4.7.50 . 

4,500 

12.7 

4.751  to  5.250 . 

5.000 

13.4 

5.251  to  5,750 . 

5.  .500 

13.9 

5,751  to  above . 

5,500 

14.4 

(b)  Power  absorption  unit  adjustment. 
(1)  The  power  absorption  imit  shall 
be  adjusted  to  reproduce  road  load  power 
at  50  mph  true  speed.  'The  indicated  road 
load  power  setting  shall  take  into  account 
the  dynamometer  friction.  The  relation¬ 
ship  between  road  load  (absorbed)  power 


and  indicated  road  load  power  for  a  par¬ 
ticular  dynamometer  shall  be  determined 
by  the  procedure  outlined  in  §  86.116  or 
other  suitable  means. 

(2)  The  road  load  power  listed  in  the 
table  above  shall  be  used  or  the  vehicle 
manufacturer  may  determine  the  road 
load  power  by  an  alternative  procedure 
requested  by  the  manufacturer  and  ap¬ 
proved  in  advance  by  the  Administrator, 
or  the  vehicle  manufacturer  may  deter¬ 
mine  the  road  load  power  by  the  follow¬ 
ing  procedure  and  request  its  use: 

(i)  Gasoline  fueled  vehicles. 

(A)  Measuring  the  absolute  manifold 
pressure  of  a  representative  vehicle,  of 
the  same  equivalent  inertia  weight  class, 
when  operated  on  a  level  road  under  bal¬ 
anced  wind  conditions  at  a  true  speed 
of  50  mph  (80  kph) ,  and 

(B)  Noting  the  dynamometer  indi¬ 
cated  road  load  horsepower  setting  re¬ 
quired  to  reproduce  that  manifold  pres¬ 
sure  when  the  same  vehicle  is  operated 
on  the  dynamometer  at  a  true  speed  of 
50  mph.  The  tests  on  the  road  and  on  the 
dynamometer  shall  be  performed  with 
the  same  vehicle  ambient  absolute  pres¬ 
sure  (usually  barometric),  i.e.,  within 
±5  mm  Hg  ( ±0.7  kPa) . 

(C)  The  road  load  power  shall  be  de¬ 
termined  according  to  the  procedure  out¬ 
lined  in  §  8*?  116  and  adjusted  accord¬ 
ing  to  the  following  if  applicable. 

(ii)  Diesel  vehicles. 

(A)  Measuring  the  fuel  flow  rate  of  a 
renresentative  vehicle  of  the  same  equi¬ 
valent  Inertia  weight  class,  when  oper¬ 
ated  on  a  level  road  under  balanced  wind 
conditions  at  a  true  speed  of  50  mph,  and 

(B)  Noting  the  dynamometer  indi¬ 
cated  road  load  horsepower  setting  re¬ 
quired  to  reproduce  that  fuel  flow  rate 
when  the  same  vehicle  is  operated  on  the 
dvnamometer  at  a  true  speed  of  50  mph 
(80  kph).  The  tests  on  the  road  and  on 
the  dvnamometer  shall  be  performed 
with  the  same  vehicle  ambient  absolute 
pressure  (usually  barometric),  i.e.  with¬ 
in  ±5  mm  Hg  (±0.7  kPa). 

(C)  The  road  load  power  shall  be  de¬ 
termined  according  to  the  procedure  out¬ 
lined  in  §  86.116  and  adjusted  according 
to  the  following  if  applicable. 

(3)  Where  it  is  expected  that  more  than 
33  percent  of  the  vehicles  in  an  engine 
family  will  be  equipped  with  air  condi¬ 
tioning,  the  road  load  power  listed  above 
or  as  determined  in  paragraph  (b)(2) 
of  this  section  shall  be  Increased  by  10 
percent  for  testing  all  test  vehicles  repre¬ 
senting  such  engine  family  if  those  ve¬ 
hicles  are  intended  to  be  offered  with  air 
conditioning  in  production. 
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§  86.12&-78  V^cle  preconditioning.  than  36  hours  prior  to  the  exhaust  emls- 
(a)  The  vehicle  shall  be  moved  to  the  test.  The  diurnal  test  shall  take  place 
test  area  and  the  following  operations  than  10  or  more  than  35  hours 

performed:  after  the  end  of  the  preconditioning  pro- 

(1)  The  fuel  tank(s)  shall  be  drained  exhaust  test 

through  the  provided  fueled  tank(s)  follow  the  end  of  the  diurnal  test 

drain(s)  and  filled  in  the  normal  fashion  horn-. 

to  contain  approximately  2  gallons  (7.57  .  Gasoline  fueled  vehicles  to  be 

liters)  of  the  specified  test  fuel,  §  86.111  I®®**®  lor  exhaust  onissions  only,  shall 
(for  diesel  powered  vehicles  the  tank  ^dergo  the  diurnal  heat  build.  Since  no 
shall  be  filled  to  the  prescribed  “tank  evaporative  measurements  are  necessary, 
fuel  volume”,  defined  in  §86.078-2).  aii  evaporative  enclosure  is  not  required. 
When  additional  preconditioning,  as  de-  The  evaporative  emission  enclo- 

scribed  in  (a)  (3)  is  to  be  performed,  ®^e  shall  be  purged  for  several  minutes 
additional  fuel  may  be  added  up  to  the  immediately  prior  to  the  test. 


prescribed  “tank  fuel  volume”.  For  the 
above  operations  the  evaporative  emis¬ 
sion  control  system  shall  neither  be  ab¬ 
normally  purged  nor  abnormally  loaded. 

(2)  Within  one  hour  of  being  fueled 
the  vehicle  shall  be  place,  either  by  being 
driven  or  pushed,  on  a  dynamometer  and 
operated  through  one  Urban  Dynomom- 
eter  Driving  Schedule  test  procedvu^,  see 
§  86.113  and  Appendix  I.  A  gasoline 
fueled  test  vehicle  may  not  be  used  to 
set  dynamometer  horsepower. 

(3)  For  those  unusual  circmnstances 
where  additional  preconditioning  is  de¬ 
sired  by  the  manufactmrer,  such  pre¬ 
conditioning  may  be  allowed  with  the 
advance  approval  of  the  Administrator. 
The  Administrator  may  also  choose  to 
conduct  or  require  the  conduct  of  addi¬ 
tional  preconditioning  to  insure  that  the 
evaporative  emission  control  system  is 
stabilized.  The  additional  precondition¬ 
ing  shall  consist  of  an  initial  one  hoiir 
minimiun  soak  and,  one,  two  or  three 
driving  cycles  of  the  UDDS,  as  described 
in  (a)  (2) ,  each  followed  by  a  soak  of  at 
least  one  hour  with  engine  off,  engine 
compartment  cover  closed  and  cooling 
fan  off.  The  vehicle  may  be  driven  off 
the  dynamometer  following  each  UDDS 
for  the  soak  period. 

(b)  Within  five  minutes  of  completion 
of  preconditioning  the  vehicle  shall  be 
driven  off  the  dynamometer  and  parked. 
The  vehicle  shall  be  stored  for  not  less 
than  12  hours  nor  for  more  than  36 


Non. — at  any  time  the  h3rdrocarbon 
concentration  exceed  15,000  ppm  C  the  en- 
cloBure  should  be  immediately  puiged.  This 
concentration  provides  a  4:1  safety  factor 
against  the  lean  flammability  limit. 

(c)  The  FID  hydrocarbon  analyzer 
shall  be  zeroed  and  spanned  immediately 
prior  to  the  test. 

(d)  If  not  already  on,  the  evaporative 
enclosure  mixing  fan  shall  be  turned  on 
at  this  time. 

(e)  Immediately  prior  to  the  diurnal 
breathing  loss  test,  the  fuel  tank(s)  of 
the  prepared  vehicle  shall  be  drained 
and  recharged  with  the  specified  test 
fuel,  §  86.111,  to  the  prescribed  “tank 
fuel  volume,”  definied  in  §  86.378-2.  The 
temperatiire  of  the  fuel  prior  to  its  deliv¬ 
ery  to  the  fuel  tank  shall  be  between  50 
and  60”  F  (10  and  16”  C). 

(f)  The  test  vehicle,  with  the  engine 
shut  off,  shall  be  mov^  into  the  evap¬ 
orative  emission  enclosure,  the  t^t 
vehicle  windows  and  luggage  compart¬ 
ments  shall  be  opened,  the  fuel  tank 
temperature  sensor  shall  be  connected  to 
the  temperature  recording  system,  and, 
if  required,  the  heat  source  sludl  be  prop¬ 
erly  positioned  with  respect  to  the  fuel 
tank(s)  and/or  connected  to  the  tem¬ 
perature  controller. 

(g)  The  enclosure  doors  shall  be 
closed  and  sealed. 

(h)  The  temperature  recording  sys¬ 
tem  shall  be  started. 

(i)  When  the  fuel  temperature  rec- 


The  test  sequence  shown  in  Figure 
B78-10  shows  the  steps  encountered  as 
the  test  vehicle  undergoes  the  proce¬ 
dures  subsequently  described  to  deter¬ 
mine  conformity  with  the  standards  set 
forth.  Ambient  temperature  levels  en¬ 
countered  by  the  test  vehicle  throughout 
the  test  sequence  shall  not  be  less  than 
68”  F  (20”  C)  nor  more  than  86”  F  (30” 
C.)  The  vehicle  shall  be  approximately 
level  during  phases  of  the  test  se¬ 
quence  to  prevent  abnormal  fuel  distri¬ 
bution. 


hours  (except  diesel  fueled  vehicles  which 
have  no  maximum  time  limitation)  prior 
to  the  cold  start  exhaust  test.  (Gasoline 
fueled  vehicles  undergo  a  one  hour  di¬ 
urnal  heat  build  prior  to  the  cold  start 
exhaust  test.  A  wait  of  up  to  one  hour 
is  permitted  between  the  end  of  the  di¬ 
urnal  heat  build  and  the  beginning  of 
the  cold  start  exhaust  test.  See  §  86.126 
and  Figiure  B78-10.) 

(c)  Vehicles  to  be  tested  for  evapora¬ 
tive  emissions  shall  be  processed  in  ac¬ 
cordance  with  procedures  in  §§  86.129 


ording  system  reaches  60±1”  F  (16±0.5° 
C) ,  immediaely: 

(1)  Ansdyze  enclosme  atmosphere  for 
hydrocarbons  and  record.  This  is  the  ini¬ 
tial  (time=0  minutes)  hydrocarbon  con¬ 
centration,  Cbci,  §  86.137. 

(2)  Start  diurnal  heat  build  and  record 
time.  This  commences  the  60±2  minute 
test  period. 

(j)  The  fuel  shall  be  heated  in  such  a 
way  that  its  temperature  change  con¬ 
forms  to  the  following  function  to  within 
±2”  F  (±1.1*0 : 


§  86.127—78  Vehicle  preparation. 

(a)  For  gasoline  fueled  vehicles  pre¬ 
pare  the  fuel  tank(s)  for  recording  the 
t«nperature  of  the  prescribed  test  fuel 
at  the  approximate  mid  volume  of  tlie 
fuel. 

(b)  Provide  additional  fittings  and 
adapters,  as  required,  to  accommodate  a 
fuel  drain  at  the  lowest  point  possible  in 
the  tank(s)  as  installed  on  the  vehicle. 


through  86.134.  Vehicles  to  be  tested  for 
exhaust  emissions  only  shall  be  proc¬ 
essed  according  to  §§  86.129  through 
86.133. 

§  86.129-78  Diurnal  breathing  loss  test. 

(a)(1)  Following  vehicle  preparation 
and  vehicle  preconditioning  procedures 
described  in  §  86.127  and  §  86.128  the  test 
vehicle  shall  be  allowed  to  soak  for  a 
period  of  not  less  than  12  hours  or  m<M« 


P=60+0.4t 

for  SI  units,  C =16.656+ (3/0)  t 
Where: 

F=fuel  temperature,  *F 
C=fuel  temperature,  *C 
t=tlme  since  beginning  of  test,  minutes. 
After  60 ±2  minutes  of  beating,  the  fuM 
temperature  shall  be  84±1”  F  (29±0A*  C). 

(k)  The  FID  hydrocarbon  analyzer  shall 
be  zeroed  and  spanned  immediately  prior 
to  the  end  of  the  diurnal  test. 
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(l)  The  end  of  the  diurnal  breathing 
loss  test  occcurs  60±2  minutes  after  the 
heat  build  begins,  subparagraph  (i)(2). 
Analsrze  the  enclosure  atmosphere  for 
hydrocarbons  and  record.  This  is  the 
final  (time=60  minutes)  hydrocarbon 
concentration,  CHFf,  §  86.137.  The  time 
(or  elapsed  time)  of  this  analjrsis  shall 
be  recorded. 

(m)  The  heat  source  shall  be  turned 
off  and  and  the  enclosime  doors  unsealed 
and  opened. 

(n)  The  heat  source  shall  be  moved 
away  from  the  vehicle,  if  required,  and/ 
or  disconnected  from  the  temperature 
controller,  the  fuel  tank  temperature 
sensor  shall  be  disconnected  from  the 
temperatude  recording  system,  the  test 
vehicle  windows  and  luggage  compart¬ 
ments  may  be  closed  and  the  test  vehicle, 
with  the  engine  shut  off,  shall  be  removed 
from  the  evaporative  emission  enclosure. 

§  86.130—78  Running  loss  test. 

(a)  If  an  engineering  analysis  or  vehi¬ 
cle  inspection  indicates  the  possibility  of 
evaporative  emissions  during  vehicle 
operation,  evaporative  emission  running 
loss  measurements  shall  be  made  during 
the  cold  transient  and  stabilized  portion 
of  tlie  exhaust  emission  test.  Since  run¬ 
ning  loss  measurements  cannot  be  made 
in  the  enclosure,  the  equipment  de¬ 
scribed  in  §  86.177-17  shall  be  used  to 
collect  these  emissions. 

(1)  The  procedure  in  §  86.131  shall  be 
followed. 

(2)  Prior  to  the  initiation  of  the  cold 
start  exhaust  emission  test,  the  vapor 
loss  measurement  system  shall  be  con¬ 
nected  to  all  suspected  sources  of  run¬ 
ning  loss  evaporative  emissions. 

(3)  The  cold  start  transient  and 
stabilized  exhaust  emission  test  portions 
shall  be  conducted  according  to  the  pro¬ 
cedures  of  §  86.131  through  §  86.133. 

(4)  Within  one  minute  after  the  end 
of  the  stabilized  exhaust  emission  test, 
the  vapor  loss  measurement  system  shall 
be  disconnected  from  the  vehicle  and 
the  inlets  and  outlets  sealed. 

(5)  Within  one  hour  from  the  ^nd  of 
the  running  loss  measurement,  weigh  the 
vapor  collection  traps. 

§  86.131—78  Dynamometer  pn>cedurc. 

(a)  The  dynamometer  run  consists  of 
two  tests,  a  “cold”  start  test  after  a  mini¬ 
mum  12-hour  and  a  maximum  36  hour 
soak  according  to  the  provisions  of 
§  86.128  and  §  86.129  and  a  “hot”  start 
test  following  the  “cold”  start  by  10  min¬ 
utes.  Engine  startup  (with  all  accessories 
turned  off),  operation  over  the  driving 
schedule,  and  engine  shutdown  make  a 
complete  cold  start  test.  Engine  startup 
and  operation  over  the  first  505  seconds 
of  the  driving  schedule  complete  the  hot 
start  test.  The  exhaust  emissions  are 
diluted  with  ambient  air  and  a  continu¬ 
ously  proportional  sample  is  collected  for 
analysis  during  each  phase.  The  com¬ 
posite  samples  collected  in  bags  are 
analyzed  for  hydrocarbons  (except  diesel 
hydrocarbons  which  are  analyzed  con¬ 
tinuously)  ,  carbon  monoxide,  carbon 
dioxide,  and  oxides  of  nitrogen.  A  par¬ 
allel  sample  of  the  dilution  air  is  simi¬ 


larly  analyzed  for  hydrocarbon,  carbon 
monoxide,  and  oxides  of  nitrogen. 

(b)  During  dynamometer  operation,  a 
fixed  speed  cooling  fan  shaU  be  posi¬ 
tioned  so  as  to  direct  cooling  air  to  the 
vehicle  in  an  appropriate  manner  with 
the  engine  compartment  cover  open.  In 
the  case  of  vehicles  with*  front  engine 
compartments,  the  fan  shall  be  squarely 
positioned  within  12  inches  of  the  ve¬ 
hicle.  In  the  case  of  vehicles  with  rear 
engine  compartments  (or  if  special  de¬ 
signs  make  the  above  impractical),  the 
cooling  fan  shall  be  placed  in  a  position 
to  provide  sufiBcient  air  to  maintain  ve¬ 
hicle  cooling.  The  fan  capacity  shall 
normally  not  exceed  5,300  cfm  (2.50 
mVs) .  If,  however,  the  manufacturer  can 
show  that  during  field  operation  the  ve¬ 
hicle  receives  additional  cooling,  and 
that  such  additional  cooling  is  needed 
to  provide  a  representative  test,  the  fan 
capacity  may  be  increased  or  additional 
fans  used  if  approved  in  advance  by  the 
Administrator. 

(c)  The  vehicle  speed  as  measured 
from  the  dynamometer  rolls  shall  be 
used.  A  speed  vs.  time  recording,  as  evi¬ 
dence  of  dynamometer  test  validity,  sh'^ll 
be  supplied  on  request  of  the  Admin¬ 
istrator. 

(d)  Practice  runs  over  the  prescribed 
driving  schedule  may  be  performed  at 
test  points,  provided  an  emission  sample 
is  not  taken,  for  the  purpose  of  finding 
the  minimum  throttle  action  to  maintain 
the  proper  speed-time  relationship,  or 
to  permit  sampling  system  adjustments. 

Note. — When  using  two-roll  dynamom¬ 
eters  a  truer  speed-time  trace  may  be  ob¬ 
tained  by  minimizing  the  rocking  of  the 
vehicle  in  the  rolls.  The  rocking  of  the  ve¬ 
hicle  changes  the  tire  rolling  radius  on  each 
roll.  This  rocking  may  be  minimized  by  re¬ 
straining  the  vehicle  horizontally  (or  nearly 
so)  by  using  a  cable  and  winch. 

(e)  The  drive  wheel  tires  may  be  in¬ 
flated  up  to  45  psig  (310  kPag)  in  order 
to  prevent  tire  damage.  The  drive  wheel 
tire  pressure  shall  be  reported  with  the 
test  results. 

(f)  If  the  dynamometer  has  not  been 
operated  during  the  2  hour  period  im¬ 
mediately  preceding  the  test  it  shall  be 
warmed  up  for  15  minutes  by  operating 
at  30  mph  (48  kph)  using  a  non-test  ve¬ 
hicle  or  as  recommended  by  the  dyna¬ 
mometer  manufacturer. 

(g)  If  the  dynamometer  horsepower 
must  be  adjusted  manually,  it  shall  be 
set  within  1  hour  prior  to  the  exhaust 
emissions  test  phase.  The  test  vehicle 
shall  not  be  used  to  make  this  adjust¬ 
ment.  Dynamometers  using  automatic 
control  of  preselectable  power  settings 
may  be  set  anytime  prior  to  the  begin¬ 
ning  of  the  emissions  test. 

§  86.132—78  Engine  starting  and  restart¬ 
ing. 

(a)  Gasoline  fueled  vehicles.  Para¬ 
graph  (a)  applies  to  gasoline  fueled 
vehicles. 

(1)  The  engine  shall  be  started  accord¬ 
ing  to  the  manufacturer’s  recommended 
starting  procedures.  The  initial  20  second 
idle  period  shall  begin  when  the  engine 
starts. 

(2)  Choke  operation: 


(i)  Vehicles  equipped  with  automatic 
chokes  shall  be  operated  according  to 
the  instructions  in  the  manufacturer’s 
operating  instructions  or  owner’s  man¬ 
ual  including  choke  setting  and  “kick- 
down”  from  cold  fast  idle.  The  trans¬ 
mission  shall  be  placed  in  gear  15  sec¬ 
onds  after  the  engine  is  started.  If  nec¬ 
essary,  braking  may  be  employed  to  keep 
the  drive  wheels  from  turning. 

(ii)  Vehicles  equipped  with  manual 
chokes  shall  be  operated  according  to  the 
manufacturer’s  operating  instructions  or 
owners  manual. 

(3)  The  operator  may  use  the  choke, 
accelerator  pedal,  etc.  where  necessary 
to  keep  the  engine  running. 

(4)  If  the  manufacturer’s  operating 
instructions  or  owner’s  manual  does  not 
specify  a  warm  engine  starting  proce¬ 
dure,  the  engine  (automatic  and  manual 
choke  engines)  shall  be  started  by  de¬ 
pressing  the  accelerator  pedal  about  half 
way  and  cranking  the  engine  until  it 
starts. 

(b)  Diesel  fueled  vehicles.  The  engine 
shall  be  started  according  to  the  manu¬ 
facturer’s  recommended  starting  pro¬ 
cedures.  The  initial  20-second-idle  period 
shall  begin  when  the  engine  starts.  The 
transmission  shall  be  placed  in  gear  15 
seconds  after  the  engine  is  started.  If  nec¬ 
essary,  braking  may  be  employed  to  keep 
the  drive  wheels  from  turning. 

(c)  If  the  vehicle  does  not  start  after 
10  seconds  of  cranking,  cranking  shall 
cease  and  the  reason  for  failure  to  start 
shall  be  determined.  The  gas  flow  meas¬ 
uring  device  (or  revolution  counter)  on 
the  constant  voliune  sampler  (and  the 
hydrocarbon  integrator  when  testing 
diesel  vehicles,  see  §  86.133,  Dynamometer 
test  runs)  shall  be  turned  off  and  the 
sample  selector  valves  placed  in  the 
“standby”  position  during  this  diagnostic 
period.  In  addition,  either  the  CVS 
should  be  turned  off  or  the  exhaust  tube 
disconnected  from  IJie  tailpipe  during  the 
diagnostic  period. 

(1)  If  failure  to  start  is  an  o;perational 
error,  the  vehicle  shall  be  rescheduled  for 
testing  from  a  cold  start.  If  failure  to 
start  is  caused  by  vehicle  malfuncticm, 
corrective  action  of  less  than  30  minutes 
duration  may  be  taken  and  the  test  con¬ 
tinued.  The  sampling  system  shall  be  re¬ 
activated  at  the  same  time  cranking  is 
started.  When  the  engine  starts,  the 
driving  schedule  timing  sequence  shall 
begin.  If  failure  to  start  is  caused  by  ve¬ 
hicle  malfunction  and  the  vehicle  can¬ 
not  be  started,  the  test  shall  be  voided, 
the  vehicle  removed  from  the  dynamom¬ 
eter,  corrective  action  taken,  and  the' 
vehicle  rescheduled  for  test.  The  reason 
for  the  malfunction  (if  determined)  and 
the  corrective  action  taken  shall  be  re¬ 
ported. 

(d)  If  the  engine  “false  starts”,  the 
operator  shall  rep>eat  the  recommended 
starting  procedure  (such  as  resetting  the 
choke,  etc.) 

(e)  Stalling: 

(1)  If  the  engine  stalls  during  an  idle 
period,  the  engine  shall  be  restarted  im¬ 
mediately  and  the  test  continued.  If  the 
engine  cannot  be  started  soon  enough  to 
allow  the  vehicle  to  follow  the  next  accel¬ 
eration  as  prescribed,  the  driving  sched- 
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ule  indicator  shall  be  stopped.  When  the 
vehicle  restarts,  the  driving  schedule  in¬ 
dicator  shall  be  reactivated. 

(2)  If  the  engine  stalls  during  some 
operating  mode  other  than  idle,  the  driv¬ 
ing  schedule  indicator  shall  be  stepped, 
the  vehicle  shall  then  be  restarted  and 
accelerated  to  the  speed  required  at  that 
point  in  the  driving  schedule  and  the 
test  continued.  During  acceleration  to 
this  point,  shifting  shall  be  performed 
in  accordance  with  §  86.124. 

(3)  If  the  vehicle  will  not  restart 
within  1  minute,  the  test  shall  be  voided, 
the  vehicle  removed  from  the  dynamo¬ 
meter,  corrective  action  taken,  and  the 
vehicle  rescheduled  for  test.  The  reason 
for  the  malfimction  (if  determined)  and 
the  corrective  action  taken  shall  be 
reported. 

§  86.133—78  Dynamometer  teat  runs. 

(a)  The  vehicle  shall  be  allowed  to 
stand  with  the  engine  turned  off  for  a 
period  of  not  less  than  12  ho'ors  or  more 
than  36  hours  before  the  cold  start  ex¬ 
haust  emission  test.  The  cold  start  ex¬ 
haust  test  shall  follow  the  diurnal 
breathing  loss  test  by  not  more  than  1 
hour.  The  vehicle  shall  be  stored  prior 
to  the  emission  test  in  such  a  manner 
that  precipitation  (e.g.  rain  or  dew)  does 
not  occur  on  the  vehicle.  The  complete 
dynamometer  test  consists  of  a  cold  start 
drive  of  7.5  miles  (12.1  km)  and  simu¬ 
lates  a  hot  start  drive  of  7.5  miles  (12.1 
km) .  The  vehicle  is  allowed  to  stand  on 
the  dynamometer  during  the  10  minutes 
time  period  between  the  cold  and  hot 
start  tests.  The  cold  start  test  is  divided 
into  two  periods.  The  first  period,  repre¬ 
senting  the  cold  start  “transient”  phase, 
terminates  at  the  end  of  the  deceleration 
which  is  scheduled  to  occur  at  505  sec¬ 
onds  of  the  driving  schedule.  The  second 
lieriod,  representing  the  “stabilized” 
phase,  consists  of  the  remainder  of  the 
driving  schedule  including  engine  shut¬ 
down.  Hie  hot  start  test  similarly  con¬ 
sists  of  two  periods.  The  period,  repre¬ 
senting  the  hot  start  “transient”  phase, 
terminates  at  the  same  point  in  the  driv¬ 
ing  schedule  as  the  first  period  of  the  cold 
start  test.  The  second  period  of  Uie  hot 
start  test,  “stabilized”  phase,  is  assumed 
to  be  identical  to  the  second  period  of 
the  cold  start  test.  Therefore,  the  hot 
start  test  terminates  after  the  first  period 
(505  seconds)  is  nm. 

(b)  The  following  steps  shaU  be  taken 
for  each  test; 

(1)  Place  drive  wheels  of  vehicle  on 
dynamometer  without  starting  engine. 

(2)  Open  the  vehicle  engine  compart¬ 
ment  cover  and  position  the  cooling  fan. 

(3)  With  the  sample  selector  valves 
in  the  “standby”  position  connect  evacu¬ 
ated  sample  collection  bags  to  the  two 
dilute  exhaust  and  two  dilution  air  sam¬ 
ple  collection  systems. 

(4)  Start  the  Constant  Volume  Ssun- 
pler  (if  not  already  on),  the  sample 
pumps,  the  temperature  recorder,  the  ve¬ 
hicle  cooling  fan  and  the  heated  hydro¬ 
carbon  analysis  recorder  (diesel  only). 
(The  heat  exchanger  of  the  constant 
voliune  sampler,  if  used,  diesel  hydro¬ 
carbon  analyzer  continuous  sample  line 


and  filter  (if  applicable)  should  be  pre¬ 
heated  to  their  respective  operating  tem¬ 
peratures  before  the  test  begins.) 

(5)  Adjust  the  sample  fiow  rate  to 
the  desired  fiow  rate  (minimum  of  10  cfh, 
0.28  m'/hr)  and  set  the  gas  fiow  measur¬ 
ing  devices  to  zero. 

Note. — CPV-CVS  sample  flowrate  is  fixed 
by  the  venturi  design. 

(6)  Attach  the  flexible  exhaust  tube  to 
the  vehicle  tailpipe  (s) . 

(7)  Start  the  gas  flow  measuring  de¬ 
vice,  position  the  sample  selector  valves 
to  direct  the  sample  fiow  into  the  “tran¬ 
sient”  exhaust  sample  bag  and  the  "tran¬ 
sient”  dilution  air  sample  bag,  (turn  on 
the  diesel  hydrocarbon  analyzer  system 
integrator  and  mark  the  recorder  chart, 
if  applicable)  and  start  cranking  the 
engine. 

(8)  Fifteen  seconds  after  the  engine 
starts,  place  the  transmission  in  gear. 

(9)  Twenty  seconds  after  the  engine 
starts,  begin  the  initial  vehicle  accelera¬ 
tion  of  the  driving  schedule. 

(10)  Operate  the  vehicle  according  to 
the  dynamometer  driving  schedule 
(§  86.113). 

(11)  At  the  end  of  the  deceleration 
which  is  scheduled  to  occur  at  505  sec¬ 
onds,  simultaneously  switch  the  sample 
flows  from  the  “transient”  bags  to  the 
“stabilized”  bags,  switch  off  gas  fiow 
measuring  device  No.  1  (and  the  diesel 
hydrocarbon  Integrator  No.  1,  mark  the 
diesel  hydrocarbon  recorder  chart)  and 
start  gas  flow  measuring  device  No.  2 
(and  diesel  hydrocarbon  integrator  No. 
2).  As  soon  as  possible,  and  in  no  case 
longer  than  20  minutes  after  the  end  of 
this  portion  of  the  test,  transfer  the 
“transient”  exhaust  and  dilution  air  sam¬ 
ple  bags,  to  the  analytical  system  and 
process  the  samples  according  to  §  86.135. 

(12)  Turn  the  engine  off  2  seconds 
after  the  end  of  the  last  deceleration  (at 
1,369  seconds). 

(13)  Five  seconds  after  the  engine 
stops  nmning,  simultaneously  turn  off 
gas  fiow  measuring  device  No.  2  (and  the 
diesel  hydrocarbon  integrator  No.  2, 
mark  the  hydrocarbon  recorder  chart,  if 
applicable)  and  position  the  sample 
selector  valves  to  the  “standby”  position. 
As  soon  as  possible,  and  in  no  case  longer 
than  20  minutes  after  the  end  of  this 
portion  of  the  test,  transfer  the  “stabil¬ 
ized”  exhaust  and  dilution  air  sample 
bags,  to  the  analytical  system  and 
process  the  samples  according  to  §  86.135. 

(14)  Immediately  after  the  end  of  the 
sample  period  turn  off  the  cooling  fan 
and  close  the  engine  compartment 
cover. 

(15)  Turn  off  the  CVS  or  disconnect 
the  exhaust  tube  from  the  tailpipe  of  the 
vehicle. 

(16)  Repeat  the  steps  in  paragraph 
(b)  (2)  through  (10)  of  this  section  for 
the  hot  start  test,  except  only  one 
evacuated  sample  bag  is  required  for 
sampling  exhaust  gas  and  one  for  dilu¬ 
tion  air.  The  step  in  paragraph  (b)  (7)  of 
this  section  shall  be^  between  9  and  11 
minutes  after  the  end  of  the  sample 
period  for  the  cold  start  test. 

(17)  At  the  end  of  the  deceleration 
which  is  scheduled  to  occur  at  505  sec¬ 


onds,  simultaneously  turn  off  gas  fiow 
measuring  device  No.  1  (and  diesel  hy¬ 
drocarbon  integrator  No.  1.  mark  the 
diesel  hydrocarbon  recorder  chart,  if  ap¬ 
plicable)  and  position  the  sample  selec¬ 
tor  valve  to  the  “standby”  (Mssition.  (En¬ 
gine  shutdown  is  not  part  of  the  hot 
start  test  sample  period.) 

(18)  As  soon  as  possible,  and  in  no  case 
longer  than  20  minutes  after  the  end  of 
this  portion  of  the  test  transfer  the  hot 
start  “transient”  exhaust  and  dilution  air 
sample  bags,  to  the  analytical  system  and 
process  the  samples  according  to  §  86.135. 

( 19 )  Disconnect  the  exhaust  tube  from 
the  vehicle  tailpiT'e's)  and  drive  vehicle 
from  dynamometer. 

(20)  The  constant  volume  sampler 
may  be  turned  off,  if  desired. 

(21)  Vehicles  to  be  tested  for  evapora¬ 
tive  emissions  will  proceed  according  to 
§  86.134.  For  all  others  this  completes  the 
test  sequence. 

§  86.134—78  Hot  soak  test. 

The  hot  soak  evaporative  emission 
test  shall  be  conducted  immediately  fol¬ 
lowing  the  hot  transient  exhaust  emis¬ 
sion  test. 

(a)  Prior  to  the  completion  of  the  hot 

start  transient  exhaust  emission  sam¬ 
pling  period,  the  evaporative  emission  en¬ 
closure  shall  be  purged  for  several  min¬ 
utes.  _ 

(b)  The  FID  hydrocarbon  analyzer 
shall  be  zeroed  and  spanned  immediately 
prior  to  the  test. 

(c)  If  not  already  on,  the  evaporative 
enclosure  mixing  fan  shall  be  turned  on 
at  this  time. 

(d)  Upon  completion  of  the  hot  tran¬ 
sient  exhaust  emission  sampling  period, 
the  vehicle  engine  compartment  cover 
shall  be  closed,  the  cooling  fan  shall  be 
moved,  the  vehicle  shall  be  disconnected 
from  the  djmamometer  and  exhaust 
sampling  ssrstem  and  then  driven  at 
minimum  throttle  to  within  10  feet  (3.3 
m)  of  the  vehicle  entrance  to  the  en- 
closme. 

(e)  The  test  vehicle  windows  and  lug¬ 
gage  compartments  shall  be  opmed. 

(f )  The  temperature  recording  system 
shalMRe  started. 

(g)  The  vehicle’s  engine  shall  be  shut 
off  and  the  vehicle  shall  be  pushed  into 
the  enclosure.  The  time  of  engine  shutoff 
shall  be  noted  on  the  evaporative  emis¬ 
sion  hydrocarbon  data  recording  system. 

(h)  The  enclosure  doors  shall  be  closed 
and  sealed  within  one  minute  of  engine 
shutdown  and  within  five  minutes  after 
the  end  of  the  exhaust  test. 

(i)  The  60±0.5  minutes  hot  soak  be¬ 
gins  when  the  enclosure  doors  are  sealed. 
The  enclosure  atmosphere  shall  be 
analyzed  and  recorded.  This  is  the  initial 
(tlme=0  minutes)  hydrocarbon  concen¬ 
tration.  Chci,  for  use  in  calculating 
evaporative  losses,  see  §  86.137. 

(j)  The  test  vehicle  shall  be  permitted 
to  soak  for  a  period  of  at  least  one  hour 
in  the  enclosure. 

(k)  The  FID  hydrocarbon  analyzer 
shall  be  zeroed  and  spanned  immediately 
prior  to  the  end  of  the  test. 

(l)  At  the  end  of  the  60±0.5  minute 
test  period,  again  analyze  the  enclosure 
atmosphere  and  record  time.  This  is  the 
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flnAi  (time=60  minutes)  hydrocarbon 
concentration,  Cncf,  for  use  in  calculating 
evaporative  losses,  see  §  86.137.  This 
operation  completes  the  evaporative 
emission  measurement  procedme. 


(i)  Recorder  charts:  Idmitify  aero, 
span,  exhaiist  gas,  and  dilution  air  sam¬ 
ple  traces. 

(j)  Test  cell  barometer  pressure,  am¬ 
bient  temperatiure  and  humidity. 


§  86.135—78  Exhaust  sample  analysis. 

The  following  sequence  of  operations 
shall  be  performed  in  conjunction  with 
each  series  of  measurements: 

(a)  Zero  the  analvzers  and  obtain  a 
stable  zero  reading.  Recheck  after  tests. 

(b)  Introduce  span  gases  and  set  in¬ 
strument  gains.  In  order  to  avoid  cor¬ 
rections,  span  and  calibrate  at  the  same 
flow  rates  used  to  analyze  the  test 
sample.  Span  gases  should  have  concen¬ 
trations  equal  to  approximately  80  per¬ 
cent  of  full  scale.  If  gain  has  shifted  sig¬ 
nificantly  on  the  analyzers,  check  the 
calibrations.  Show  actual  concentrations 
on  chart. 

(c)  Check  zeros;  repeat  the  procedure 
in  paragraphs  (a)  and  (b)  of  this  sec¬ 
tion  if  required. 

(d)  Check  flowrates  and  pressures. 

(e)  Measure  HC,  CO,  COj  and  NOx 
concentrations  of  samples. 

(f)  For  diesel  vehicles,  continuously 
record  (integrate  electronically  if  de¬ 
sired)  dilute  hydrocarbon  emission 
levels  during  test.  Ba.ckgroimd  samples 
are  collected  in  sample  bags  and  ana¬ 
lyzed  as  above. 

(g)  Check  zero  and  span  points.  If  dif¬ 
ference  is  greater  than  2%  of  full  scale, 
repeat  the  procedure  in  paragraphs  (a) 
through  (f). 

§  86.136—78  Records  required. 

The  following  information  shall  be 
recorded  with  respect  to  each  test: 

(a)  Test  number. 

(b)  System  or  device  tested  (brief  de¬ 
scription)  . 

(c)  Date  and  time  of  day  for  each  part 
of  the  test  schedule. 

(d)  Instrument  operator. 

(e)  Driver  or  operator. 

(f)  Vehicle;  Make,  Vehicle  identifica¬ 
tion  number,  Model  year.  Transmission 
type.  Odometer  reading.  Engine  displace¬ 
ment,  Engine  family,  Evap.  family.  Idle 
rpm,  Fuel  system  (fuel  injection,  nomi¬ 
nal  fuel  tank(s)  capacity,  fuel  tank(s) 
location,  number  of  carburetors,  num¬ 
ber  of  carburetor  barrels) ,  Inertia  load¬ 
ing,  Actual  curb  weight  recorded  at  0 
miles.  Actual  road  load  at  50  mph  (80 
kph)  and  drive  wheel  tire  pressure,  as 
applicable. 

(g)  Indicated  road  load  power  absorp¬ 
tion  at  50  mph  (80  kph)  and  dynamom¬ 
eter  serial  number.  As  an  alternative  to 
recording  the  dynamometer  serial  num¬ 
ber,  a  reference  to  a  vehicle  test  cell 
number  may  be  used,  with  the  advance 
approval  of  the  Administrator,  provided 
the  test  cell  records  show  the  pertinent 
information. 

(h)  All  pertinent  instrument  infor¬ 
mation  such  as  tuning,  gain,  serial  num¬ 
ber,  detector  number,  range.  As  an  alter¬ 
native,  a  reference  to  a  vehicle  test  cell 
number  may  be  used,  with  the  advance 
approval  of  the  Administrator,  provided 
test  cell  calibration  records  show  the  per¬ 
tinent  instrument  information. 


Note. — A  central  laboratory  barometer  may 
be  used;  provided  that  Individual  test  oeU 
barometric  pressures  are  shown  to  be  within 
±0.1  percent  of  the  barometric  pressure  at 
the  central  barometer  location. 


(k)  Fuel  temperatures,  as  prescribed. 

(l)  Pressure  of  the  mixture  of  exhaust 
and  dilution  air  entering  the  CVS  meter¬ 
ing  device,  the  pressure  increase  across 
the  device,  and  the  temperature  at  the 
inlet.  The  temperature  may  be  recorded 
continuously  or  digitally  to  determine 
temperature  variations. 

(m)  The  number  of  revolutions  of  the 
positive  displacement  pump  accumulated 
during  each  test  phase  while  exhaust 
samples  are  being  collected.  The  number 
of  standard  cubic  feet  metered  by  a  criti¬ 
cal  flow  venturi  during  each  test  phase 
would  be  the  equivalent  record  for  a 
CFV-evS. 

(n)  The  humidity  of  the  dilution  air. 

Note. — If  conditioning  columns  are  not 
used  (see  $  86.119  and  §  86.138)  this  measure¬ 
ment  can  be  deleted.  If  the  conditioning  col¬ 
umns  are  used  and  the  dilution  air  Is  taken 
from  the  test  cell,  the  ambient  humidity  can 
be  used  for  this  measurement. 

(o)  Temperature  set  'point  of  the 
heated  sample  line  and  heated  hydrocar¬ 
bon  detector  temperature  control  sys¬ 
tem  (for  diesel  vehicles  only) . 


§  86.137—78  Calculations;  evaporative 
emissions. 

The  calculation  of  the  net  hydrocar¬ 
bon  mass  change  in  the  enclosure  is  used 
to  determine  the  diurnal  and  hot  soak 
mass  emissoins.  The  mass  is  calculated 
from  initial  and  final  hydrocarbon  con¬ 
centrations  in  ppm  carbon,  initial  and 
final  enclosure  ambient  temperatures, 
initial  and  final  barometric  pressures, 
and  net  enclosure  volume  using  the  fol¬ 
lowing  equation : 


Muc  =  k  F„X  1 0-* 

Where; 


ChC< 


A/Hc=nydrocar1x>u  mass,  p. 

CBc=nydrocarb(Hi  concentration  as  ppm  carbon. 
rn= Net  enclosure  volume,  ft*  (m»)  as  determined  by 
subtracUnp  so  ft*  (1.42  m>)  (volume  of  veliicle 
with  trunk  and  windows  open)  from  ttie 
enclosure  volume. 

Pn  =  Barometric  pressure,  in.  Hp  (kPa). 

T= Enclosure  ambient  temperature,  R  (K). 

*=.208  (12+H/Cl 
lor  SI  units,  k=122  (12+U/C). 


Where: 

H/C=HydroRenK;arbon  ratio. 

U/C=2.33  for  diurnal  emissions. 

Ii/C=2.2  for  hot  soak  emissions. 
t=  Indicates  initial  reading. 

/^Indicates  fiiral  reading. 

§  86.138-78  Calculations;  exhaust  emis- 
sions. 

The  final  reported  test  results  shall  be 
computed  by  use  of  the  following 
formula: 

(a)  For  light  duty  vehicles  and  light 
duty  trucks: 

Ywin=  (0.43  Yct+0.67  Yfct+Y.)/7.5 
Where: 

Ywm=: Weighted  mass  emissions  of  eai^ 
pollutant,  l;e..  HC,  CO,  or  NOx.  In  grams 
per  vehicle  mile. 


Yct=Mas8  emissions  as  calculated  from  the 
"transient”  phase  of  the  cold  start  test. 

In  grams  per  test  phase. 

Tki  =Mass  emissions  as  calculated  from  the 
**translent‘'  phase  of  the  hot  start  teat,  m 
grams  per  test  phase. 

Ya=:Ma8s  emissions  as  calculated  from  the 
“stabUized”  phase  of  the  cold  start  test, 
in  grams  per  test  phase. 

(b)  The  mass  of  each  pollutant  for 
each  phase  of  both  the  cold  start  test  and 
the  hot  start  test  is  determined  from  the 
following: 

(1)  Hydrocarbon  mass: 

HCmaas  =  V»lx  H  Density laC  X  (HCcasa/ 
1,000,000) 

(2)  Oxides  of  nitrogen  mass: 

NOXmaaa  =  Vralx  X  Density  IIOj  X  Hh  X 
(NOXeaa«/1.000,000) 

(3)  Carbon  monoxide  msiss: 

COmaaa=Vmlx  X  DenSltycO  X  (CO  cone/ 

1,000,000) 

(4)  Carbon  dioxide  mass: 

CO.naaa  —  Vna  la  DenSttyoO^  1C  COaaaaa/ 
100) 

(c)  Meaning  of  sirmbols: 

(1)  HCmaa  a = Hydrocarbon  emissions.  In 

grams  per  test  phase. 

DensltyHp= Density  of  hydrocarbons  Is 
16.33  g/ft»  (.5767  kg/m*),  assuming  an 
average  carbon  to  hydrogen  ratio  of 
1:1.85,  at  68’F  (20°C)  and  760  mm 
(101.3  kPa)  pressure. 

HCronr=:  Hydrocarbon  concentration  of 
the  dilute  exhaust  sample  corrected 
for  background.  In  ppm  carbon  equiv¬ 
alent,  l.e.,  equivalent  propane  X  8. 
HCc«ac  =  HCe  — HCd(l-l/DP) 

Where: 

HCa= Hydrocarbon  concentration  of  the 
dilute  exhaxist  sample  or,  for  diesel, 
average  hydrocarbon  concentration  of 
the  dilute  exhaust  sample  as  calculated 
from  the  Integrated  HC  traces,  in  ppm 
carbon  equivalent. 

HCd=:  Hydrocarbon  concentration  of  the 
dilution  air  as  measured.  In  ppm  car¬ 
bon  equivalent. 

;2)  N()Xm..i  =  Oxides  of  notrogen  emissions. 
In  grams  per  test  phase. 

Denslty.\o,=  Density  of  oxides  of  nitrogen 
Is  54.16  g/ft*  (1.913  kg/m*),  assuming 
they  are  in  the  form  of  nitrogen 
dioxide,  at  68’  F  (20°  C)  and  760  nun 
Hg  (101.3  kPa)  pressure. 

NOx<-«nc  =  Oxides  of  nitrogen  concentra¬ 
tion  of  the  dilute  exhaust  sample  cor¬ 
rected  for  background.  In  ppm. 

NOXconc  =  NOx,-NOxd  (1-1/DF) 

Where: 

NOx. = Oxides  of  nitrogen  concentration 
of  the  dilute  exhaust  samide  as 
measured.  In  ppm. 

NOxd  =  Oxides  of  nitrogen  concentration 
of  the  dilute  air  as  measured,  in  ppm. 
(3)  COniaa.  =  Carbon  monoxide  emlslsons. 
In  grams  per  test  phase. 

Densltyco= Density  of  carbon  monoxide 
is  32.97  g/ft>  (1.164  kg/m*),  at  68*  F 
(20°  C)  and  760  mm  Hg  (101.3  kPa) 
pressure. 

COoonc= Carbon  monoxide  concentration 
of  the  dilute  exhaust  sam{de  corrected 
for  background,  water  vapor,  and  CO, 
extraction.  In  ppm. 

COc.nc  =  CO.-COd  (1-1/DF) 

Where: 

CO«=:C:arbon  monoxide  concentration  of 
the  dilute  exhaust  sample  volume  cor¬ 
rected  for  water  vapor  and  carbon  di¬ 
oxide  extraction.  In  ppm.  The  calcula¬ 
tion  asumes  the  carbon  to  hydrogen 
ratio  of  the  fuel  lx  1 : 1 .85. 

CO.  =  (1-0.01925  00t.-0.000323  R)  (X>.> 
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Where: 

CO.B= Carbon  monoxide  concentration 
of  the  dilute  exhaust  sample  as  meas¬ 
ured,  in  ppm. 

CO„.= Carbon  dioxide  concentration  of 
the  dilute  exhaust  sample.  In  percent. 

B= Relative  hiunldlty  of  the  dilution  air. 
In  percent  (see  S  86.136-78(n) ). 

COd=:  Carbon  monoxide  concentration  of 
the  dilution  air  corrected  for  water 
vapor  extraction.  In  ppm. 

COd=  (1-0.000323  R)  COdm 
Where: 

COdm  =  Carbon  monoxide  concentration 
of  the  dilution  air  sample  as  measured. 
In  ppm. 

Note. — ^If  a  CO  instrument  which  meets 
the  criteria  specified  in  i  86.110  is  used  and 
the  conditioning  column  has  been  deleted, 
COem  can  be  substituted  directly  for  CO*  and 
COdm  can  be  substituted  directly  for  COd. 

(4)  COom»*=Carbon  dioxide  emissions,  in 

grams  per  test  phase. 

DensityC02=E>ensity  of  carbon  dioxide 
is  51.85  g/ft*  (1.843  kg/m»),  at  «8°  P 
(20°  C)  and  760  nun  Hg  (101.3  kPa) 
pressure. 

C02ronc= Carbon  dioxide  concentration  of 
the  dilute  exhaust  sample  corrected 
for  background,  in  percent. 

COjconc— CO2* — COzd  (1— 1/DF) 

Where : 

COjd= Carbon  dioxide  concentration  of 
the  dilution  air  as  measured,  in 
percent. 

(5)  DF=13.4/[COz,.+(HC.  +  COe)10-*] 

Kh  =  Humidity  correction  factor. 

Kn  =  1/(1-0.0047  (H-75)  ] 

for  SI  unitsrz  1/(1-0.033  (H-10.7)  ] 

Where: 

H= Absolute  humidity  in  grains  (grams) 
of  water  per  pound  (kilogram)  of  dry 
air. 

H=( (43.478)  R,  X  Pd]/(PB-(Pd  X  R./ 
100)1 

for  SI  units,  H=  ( (6.0266) R.  X  Pd]/ 
PB-(PdXR./100)] 

Ra= Relative  humidity  of  the  ambient 
air,  in  percent. 

Pd = Saturated  vapor  pressure,  in  mm  Hg 
(kPa)  at  the  ambient  dry  bulb  tem¬ 
perature. 

PB=Barometric  pressure,  in  mm  Hg 
(kPa). 

Vmi«=Total  dilute  exhaust  volume  In 
cubic  feet  per  test  phase  corrected  to 
standard  conditions  (528  R  (293  K) 
and  760  mm  Hg  (101.3  kPa) ). 

For  PDP-CVS,  Vmix  is: 


N= Number  of  revolutions  of  the  positive 
displacement  pump  during  the  test  phase 
while  samples  are  being  collected. 

Pb= Barometric  pressvue,  in  mm  Hg  (kPa). 
P*= Pressure  depression  below  atmospheric 
measured  at  the  inlet  to  the  positive  dis¬ 
placement  pump,  in  mm  Hg  (kPa) . 

Tp= Average  temperature  of  dilute  exhaust 
entering  positive  displacement  piunp  dur¬ 
ing  test,  R(K). 

(d)  Example  caculation  of  mass  values 
of  exhaust  emissions  using  positive  dis¬ 
placement  pump : 

(1)  For  the  “transient”  phase  of  the 
cold  start  test  assume  the  following; 

Vo =0.29344  ftVrevolutlon:  N  =  10,485; 
R=48.0%:  R.=48.2%;  Pb  =  762  mm  Hg; 

Pd=22.225  mm  Hg;  P,=70  mm  Hg;  Tp=570 
H;  HC*  =  105.8  ppm,  carbon  equivalent; 
NOx*  =  11.2  ppm;  CO.m  =  306.6  ppm;  CO,*= 
1.43%;  HCd  =  12.1  ppm;  NOXd=0.8  ppm; 
COdm  =15.3  ppm. 

Then: 

Vmi»=  (0.29344)  (10,485)  (762-70)  (628)/ 
(760)  (670)  =2595.0  ft*  per  test  phase. 

H=  (43.478)  (48.2)  (22.226)  /  (762  — (22.225X 
48.2/100)  1 

Kh  =  l/(  1-0.0047(62-75)  1  =0.9424 
CO.  =  [1-0.01925  (1.43) -0.000323  (48)] 

306.0  =  293.4  ppm 

COd  =(1-0 .000323  (  48)  (  15.3  =  15.1  ppm 
DR=13.4/(1.43+ (105.8+283.4)  X 
10-«1=9.11 

HCc...  =  105.8  -12.1(1- 1/9.116)  =95.03ppm 
HCm^..=  (2595)  (16.33)  (96.03/1,000,000)  = 
4.027  grams  per  test  phase. 

NOXoon.=  11. 2-0.8  (1-1/9.116)  =10.49  ppm 
NOxm...  =  (2595)  (54.16)  (10.49/1,000,000) 

(0.9424)  =1.389  grams  per  test  phase. 
CO.onc  =  293.4-15.1  (1-1/9.116)  =280.0  ppm 
COm...=  (2595)  (32  07)  (280/1,000,000)  = 

23.96  grams  per  test  phase. 

(2)  For  the  stabilized  portion  of  the 
cold  start  test  assume  that  similar  calcu¬ 
lations  resulted  in  the  following: 

HCma»  =  0.62  grams  per  test  phase 
NOxm*a*  =  107  grams  per  test  phase 

COmata  =  5.08  grams  per  test  phase 

(3)  For  the  “transient”  portion  of  the 
hot  start  test  assume  that  similar  calcu¬ 
lations  resulted  in  the  following; 

HCmaa*=0.61  grams  per  test  phase 
NOXmaa*  =  1.38  grams  per  test  phase 
COma**  =  5.01  grams  per  test  phase 


V  =V  ,N(P°-P*)(528  R) 
“  *  *  (760mmHg)  (Tp) 


for  SI  units,  Vnii« 


^CPb-P*)  (293.15  K) 
*  *“(101.325  kPa)  (T,) 


Where: 

Vo = Volume  of  gas  pumped  by  the  positive 
displacement  pump.  In  cubic  feet  (m*) 
per  revolution.  This  voliune  is  dependent 
on  the  pressure  differential  across  Ihe  posi¬ 
tive  displacement  pump. 


(4)  Weighted  mass  emission  results; 

HC-m=((0.43)  (4.027) -(-(0.67)  (0.61)  + 

0.621/7.6  =  0.362  grams  per  vehicle  mUe, 
NOx.m={(0.43)  (1.389) +  (0.67)  (1.38)+; 

1^271/7.5  =0.354  grams  per  vehicle  mile. 
CO— =((0.43  (23.96) +  (0.67)  (5.01) +6.98)/ 
7.5=2.55  grams  per  vehicle  mUe. 
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